►  LAW  .  .  .  Regularly  throughout  the  years  someone 
pops  up  with  the  idea  that  television,  or  some  other 
form  of  communication,  can  be  transmitted  on  a  nar¬ 
rower  bandwidth  or  in  less  time  than  is  ordinarily 
believed  possible.  So  far  as  is  known  all  of  these  pro¬ 
posed  systems  have  failed ;  in  fact  any  such  proposals 
nowadays  are  almost  certain  to  damn  the  suggestion 
and  the  inventor  before  a  fair  hearing  is  had. 

Through  the  courtesy  of  W.  C.  White  of  General 
Electric  and  Paul  Findley  of  the  Bell  ^boratories,  the 
following  facts  are  presented. 

The  first  publication  giving  the  relationship  between 
information,  frequency  range  and  time  appeared  in  the 
Bell  Laboratories  Record  of  February  1926.  At  the 
International  Congress  of  Telegraphy  and  Telephony, 
Lake  Como,  Italy,  September  1927,  R.  V.  L.  Hartley 
of  the  Bell  Laboratories  delivered  a  paper  entitled, 
“The  Transmission  of  Intelligence.”  In  this  paper, 
published  in  the  Bell  System  Technical  Journal,  July 
1928,  appears  the  first  succinct  and  exact  statement  of 
the  “law”  which  so  many  engineers  seem  bent  on  cir¬ 
cumventing. 

Mr.  Hartley  stated  the  matter  in  the  following 
words:  "The  total  amount  of  information  which  may 
be  transmitted  over  a  system  whose  transmission  is 
limited  to  frequencies  lying  in  a  restricted  range  is 
proportional  to  the  product  of  the  frequency-range 
which  it  transmits  by  the  time  during  which  it  is  avail¬ 
able  for  transmission." 

This  means,  simply,  that  one  must  take  longer  to 
transmit  a  given  amount  of  information  over  a  narrow 
band  than  over  a  wide  band,  and  conversely,  to  trans¬ 
mit  more  informatioif  in  a  given  amount  of  time  (fine- 
detail' television,  for  example)  requires  a  wider  fre¬ 
quency-range  than  to  transmit  less  information 
(coarse-detail  television.) 

It  seems  impossible  to  determine  just  who  first 
recognized  these  relationships.  It  is  probably  one  of 
those  things  that  workers  in  the  field  began  to  under¬ 
stand  a  little  at  a  time,  and  was  recognized  and  utilized 
in  one  way  or  another  long  before  any  complete  for¬ 
mulation  was  attempted. 


Although  it  may  be  impossible — certainly  most  diffi¬ 
cult — to  prove  that  Hartiey  discovered  this  relation¬ 
ship,  it  is  undoubtedly  true  that  he  was  the  first  to 
publish  a  formulation  of  it.  In  the  absence  of  knowl¬ 
edge  concerning  the  actual  discoverer  of  the  “law”,  if 
indeed  such  a  discoverer  exists,  it  seems  eminently  fair 
that  the  relationship  between  bandwidth,  quantity  of 
information  and  time  be  known,  henceforth,  as  the 
“Hartley  law”  and  such  honor  to  R.  V.  L.  Hartley  is 
hereby  proposed. 

►  TIME  . . .  Chauncey  Depew  is  credited  with  the  story 
of  the  scientist  who  invented  a  system  of  feeding  hogs 
that  would  require  less  time  than  the  time-honored 
method  of  putting  the  swill  in  the  trough  only  to  have 
a  farmer  reply  “What  is  time  to  a  hog?” 

Scientists,  however,  still  take  time  very  seriously. 
The  early  efforts  to  make  quartz-crystal  “clocks”  that 
were  “more  accurate  than  the  sun”  seemed  rather 
academic  to  many  hard  boiled  engineers.  But  such 
accuracy,  and  all  the  circuits  that  made  it  possible, 
have  borne  fruit  of  major  value  during  the  recent 
years. 

Radar,  for  example,  involves  a  method  of  measuring 
time  to  an  extremely  high  degree  of  accuracy.  Radio 
waves  travel  at  a  speed  of  approximately  1000  feet  per 
microsecond;  that  is,  out  to  a  target  500  feet  away  and 
back  to  the  transmitter.  An  error  of  timing  of  one 
microsecond,  therefore,  might  cause  a  shell  to  miss  a 
target  by  what  would  not  be  called  even  a  “near  miss.” 

Time,  therefore,  as  one  of  our  essential  “dimensions” 
is  no  longer  of  academic  interest  only. 

^  IRE  .  .  .  The  fact  that  the  campaign  to  raise  funds 
for  a  permanent  home  for  the  IRE  headquarters  has 
reached  the  half-way  mark  should  indicate  to  all 
members  who  have  not  contributed  their  bit  that  the 
time  to  get  busy  is  right  now.  Most  of  the  contribu¬ 
tions  so  far  have  come  from  industry.  No  real 
member  of  the  Institute  should  let  the  opportunity 
go  past  without  having  his  own  share  in  this  worth¬ 
while  campaign. 


Electronic  WELDING 


Localized  heating  of  restricted  areas  that  must  he  softened  and  flowed  without  destruc¬ 
tive  surface-hoiling  is  accomplished  hy  conduction.  Novel  high-frequency  guns  utilize 
auxiliary  pin-point  flames  to  lower  glass  resistance,  provide  a  sharply  defined  gaseous 
conduction  path  from  gun  to  glass,  and  facilitate  close  control  of  heating 
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IN  THE  OPERATION  of  a  modern 
glass  factory,  there  are  numer¬ 
ous  problems  in  process  control  and 
regulation  of  automatic  machines 
that  offer  a  wide  field  of  application 
for  many  types  of  electronic  de¬ 
vices. 

The  glass  art,  however,  is  essen¬ 
tially  the  art  of  heating  highly  re¬ 
fractory  materials  to  elevated  tem¬ 
peratures  where  they  ultimately 


FIG.  1 — Laboratory  Mtup  lor  the  heat- 
ing  oi'  gloie  by  the  dielectric-lou 
method.  Three  eamplee  may  be  seen 
between  the  capacitor  plotes.  Behind 
the  samples  is  a  source  oi  polarised 
light  later  used  to  detect  slgiu  of  strain 


BIGHT 

FIG.  2 — Experimental  induetiondieating 
equipment  employed  to  test  the  efficacy 
ei  the  eddy-current  method.  This  type 
of  heating  is  proTing  eiieetiTe  in  heat¬ 
ing  metol-to-gloss  seal  assemblies  and 
In  soldering  or  brosing  to  metallixed- 
glass  parts 
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OF  GLASS 


FIG.  3 — Conduction  hooting  londa  itooli  admirably  to  tho  high-freguoncy  wolding  oi  gloss  tubing.  Curront  is  condnetod  to  two 
guns  used  os  o  cross-firo  oirongemont  by  moons  of  eoblos  and  dips.  Pin-poi|it  gos  flomos  pro)octod  by  tho  guns  porform  tbroo 

ossontiol  functions  doscribod  in  tho  toxt 


melt  into  glasses,  and  the  subse¬ 
quent  working  of  these  viscous 
plastic  bodies  into  a  wide  variety 
of  useful  products. 

Advootogos  of  Eloctrenic  Hootlag 

Glass  may  be  heated  in  two  dis¬ 
tinctly  different  ways — through  the 
surface,  by  conventional  glasswork¬ 
ing  fires,  or  internally,  by  the  trans¬ 
formation  of  electronic  energy  into 
heat  within  the  glass  itself.  The 
Utter  method  avoids  the  surface 
boiling  and  destructive  loss  of  vola¬ 
tile  constituents  which  definitely 
limit  heating  speed  and  the  size  and 
'  thickness  of  parts  that  can  be 
heated. 

Research  with  damped  and  un¬ 
damped  waVes  ranging  in  frequency 
from  60  cycles  to  many  megacycles 


has  shown  that  under  proper  con¬ 
ditions  glass  can  be  heated  by  di¬ 
electric  loss  between  capacitor 
plates  as  shown  in  Fig.  1,  by  eddy 
current  induction  in  coils  or  in¬ 
ductive  links  as  shown  in  Fig.  2, 
and  by  conduction  with  special 
gas-fiame  electrodes  such  as  those 
shown  in  Fig.  3. 

Selection  of  one  or  more  of  these 
three  basic  types  of  internal  heat¬ 
ing  is  governed  by  the  nature  of  the 
particular  operation  to  be  per¬ 
formed,  the  temperature  range  re¬ 
quired,  and  the  properties  of  the 
glass  under  treatment. 

Included  in  the  several  different 
kinds  of  useful  operations  which 
can  be  performed  on  glass  during 
or  immediately  following  internal 
heating  are : 


(a)  Perforation  of  parts,  or  hole- 
punching. 

(b)  Glass-to-metal  seals  and  solder¬ 
ing  operations  on  metallized  glass. 

(c)  Welding  together  of  parts. 

It  is  the  last-mentioned  opera¬ 
tion,  the  welding  of  glass  parts, 
which  is  the  subject  of  this  article. 

High'frcqiiaiiey  Woldiag 

Superficially,  electronic  glass 
welding  resembles  arc  welding,  but 
in  reality  it  is  true  resistance  weld¬ 
ing.  Melting  is  accomplished  by 
the  passage  of  high-frequency  heat¬ 
ing  current  through  the  glass  in 
restricted  regions,  where  it  is  to  be 
softened  and  flowed  in  the  welding 
process. 

What  sometimes  confuses  the  be¬ 
holder  is  that  pin  points  of  flame 
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Welding  of  Glass  Plpa 

The  new  products  produced  since 
the  development  of  low-expansion, 
high-melting-temperature  borosili- 
cate  glass  exceed  in  number  and 
diversity  those  of  the  preceding 
4,000  years  of  glassmaking.  >  The 
resistance  to  thermal  abuse  and 
chemical  attack  which  resulted 
from  this  happy  deviation  from  the 
traditional  lime-soda-sand  formula 
gives  to  new  types  of  glass  a  de¬ 
pendability  that  has  opened  up  a 
new  era  of  widely  expanded  indus¬ 
trial  uses. 

Glass  pipe  lines,  for  example, 
show  great  promise.  In  one  very 
important  direction,  however,  there 
is  still  room  for  improvement. 


While  the  success  of  the  glass  pipe 
line  has  been  due,  in  no  small 
measure,  to  the  cleverly  designed 
and  carefully  engineered  flanged- 
joint  system  by  which  convenient 
lengths  are  coupled  and  clamped 
together  in  the  process  of  assembly, 
there  remain  certain  types  of 
service  where  an  all-glass,  one-piece 
pipe  line  system  would  have  very 
definite  advantages. 

The  high  melting  temperature 
of  thick-walled  borosilicate  glass 
pipes  makes  the  process  of  sealing 
together  lengths  of  pipe  with  no 
other  tool  than  a  conventional 
glass-fire  a  tedious,  time-consuming 
job  requiring  great  skill  on  the 
part  of  the  glassworker  and  result¬ 


ing  in  a  costly  installation.  One  of 
the  most  important  applications 
of  the  high-frequency  cross-fire, 
therefore,  has  been  in  the  recent 
successful  welding  of  all-glass  pipe 
lines.  The  simple  portable  equip¬ 
ment  developed  for  this  purpose 
makes  possible  for  the  first  time 
the  rapid  installation,  repair,  and 
servicing  of  all-glass  lines  of  any 
length  in  the  field. 

Glass  pipe  ends  are  prepared  for 
welding  by  removal  of  irregular 
edges  with  a  conventional  hot-wire 
crack-off  tool,  as  shown  in  Fig. 
4(a).  (The  same  instrument  per¬ 
mits  removal  of  a  damaged  section 
from  a  service  line,  preparatory  to 
rapid  repair  by  welding-in  a  new 
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guns,  manipulated  by  hand  or 
mounted  in  opposition  on  a  glass¬ 
working  machine  and  excited  by  a 
high-frequency  wave  generator  of 
suitable  characteristics,  constitutes 
one  simple,  effective  solution  of  the 
difficult  load  impedance  matching 
problem  by  reduction  of  the  other¬ 
wise  excessive  range  of  variation  in 
resistance. 

High-frequency  electric  cross-fire 
systems  have  been  applied  with 
success,  not  only  to  hand-welding 
operations  and  to  rotating  electri¬ 
cal  sealing  lathes,  but  also  to  auto¬ 
matic  machines. 


LEFT 

FIG.  4(b) — High-ir*qu«nc7  currant  ia 
possod  through  flames  Into  axially 
criigned  gloss-pipe  interlaces,  softening 
ond  melting  restricted  portions 


BELOW 

FIG.  4(a) — Glass  pipe  is  prepored  lor 
electronic  welding  by  remoTol  of  irregu*  ^ 
lor  edges  with  o  conTentional  hot-wire 
crock-off  tool 


TYPICAL  GLASS  PRODUCTS  INVOLVING  ELECTRONIC  PRODUCTION  METHODS 


(ci)  Two  glass  piscss  or#  combined  by  an  outomottc  seam  welder  to  complete  a  coliee-moker  basket,  (b)  Gloss  bases  are 
welded  to  groduoted  cylinders,  (c)  Lightning  orresters  are  built  up  of  soeercd  glass  segments,  (d)  Holes  ore  punched  in 

coil-forms  at  hot  spots  dereloped  by  electronic  cross-fire  guns 


from  small  oxyhydrogen  burners 
are  often  used  on  the  tips  of  the 
high-frequency  welding  electrodes, 
as  shown  in  Fig.  3,  to  serve  a  three¬ 
fold  purpose: 

(1)  They  preheat  the  glass  parts 
to  be  welded  in  the  restricted  areas 
of  the  surface  to  which  they  are 
directed.  Since  the  flames  are  very 
small  and  sharp,  restriction  of  the 
preheated  area  can  be  closely  regu¬ 
lated.  Although  the  preheater 
flames  are  too  small  to  melt  and 
work  the  glass,  they  can  and  do 
raise  the  glass  temperature  to  the 
point  where  it  ceases  to  be  an  in¬ 
sulator  and  becomes  a  high-resist- 

W 


ance  conductor.  This  happens  at 
temperatures  below  the  melting 
point  and  thus  avoids  destructive 
surface  boiling. 

(2)  These  same  pin  points  of 
flame  next  serve  as  gaseous  con¬ 
ductors  to  direct  high-frequency 
currents  from  the  metal  burner  tips 
to  the  conducting  paths  already  es¬ 
tablished  in  the  glass  by  the  local¬ 
ized  preheating  operation.  Since 
the  pin  points  are  velocity  directed, 
they  impart  controlled  direction  to 
the  high-frequency  discharge  pass¬ 
ing  through  them  to  the  glass,  thus 
serving  as  flexible,  non-sticking, 
electrical  brushes. 


(3)  The  flame-electrodes  also 
serve  as  variable  resistances  in 
series  with  the  glass  load,  and  exert 
a  certain  degree  of  control  over  the 
flow  of  the  high-frequency  heating 
current  as  they  are  moved  closer  to 
or  farther  away  from  the  glass. 
Since  the  high-frequency  current 
passing  through  the  preheated 
paths  in  the  glass  produces  a  much 
greater  heating  effect  inside  the 
material  than  the  small  preheat 
flames  which  started  the  process, 
variation  of  the  welding  current 
provides  exact  regulation  of  glass 
temperature. 

A  pair  of  flame-electrode  welding 
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High-impcdonce  prob«  looMly  coupled  to  a  MnsitiTO  rocolTor,  and  a  laction  ol  tronsmiision 
lino,  onablos  impodanco  mooiuromonto  to  bo  made  using  low-powor  laboratory  oquipmont 

U-H-F  IMPEDANCE 
MEASUREMENTS 


mu-  By  measuring  standing  waves  on  transmission  lines,  the  terminating  impedance  can  be 
uicy  ‘determined.  Low-power  equipment  can  be  used  if  the  measuring  probes  have  high  im¬ 
ping  {  pedance.  Resonance  and  loose  coupling  are  used  to  obtain  high-impedance  probes 


Measurement  of  impedances  at 
ultrahigh  frequencies  by  the 
standing-wave  method  is  well 
blown.  The  majority  of  these  meas- 
i  urements  are  made  on  power  equip- 
'ment  where  the  energy  consumed 
jby  the  measuring  device  does  not 
disturb  the  system. 

When  the  power  available  begins 
to  approach  the  power  consumed  by 
the  measuring  device,  conventional 
equipment  begins  to  decrease  in  ac¬ 
curacy  until  a  point  is  reached 
where  the  measurements  are  mean- 
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ingless.  All  types  of  receiving  ap¬ 
paratus  and  receiving  antennas  fall 
in  this  latter  group.  Measuring  the 
impedance  of  these  devices  calls  for 
a  new  tjrpe  of  equipment. 

Improved  Eqalpmoot 

The  equipment  described  in  this 
article  is  primarily  a  high-imped¬ 


ance  voltage-reading  device  usable 
at  frequencies  from  150  to 
1000  megacycles.  The  average  ac¬ 
curacy  of  these  measurements  is  in 
the  order  of  10  percent,  although 
accuracies  of  five  percent  are  pos¬ 
sible  under  optimum  conditions. 

An  oscillator  is  used  to  excite  a 
transmission  line  of  known  imped¬ 
ance.  The  unknown  impedance  is 
used  to  terminate  the  standard  line. 
The  standing-wave  ratio  and  the  po¬ 
sitions  of  several  nulls  on  the  line 
are  noted  with  the  aid  of  a  high-im- 
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FIG.  S — Elactronic  croiK-iir*  guns  moontad  on  a  glows^aolinq  lotha 


aection  cut  to  length  at  the  site  of 
the  installation.) 

The  pipe  sections  to  be  welded 
together  are  mounted  in  accurate 
axial  alignment  on  a  clamping  jig 
with  ends  slightly  separated  by  a 
distance  which  can  be  varied  by 
means  of  a  small  toggle  lever. 
This  simple  fixture  permits  free, 
easily  controlled  manipulation  with¬ 
out  loss  of  axial  alignment  and 
provides  the  necessary  means  for 
the  smooth  aj^lication  of  welding 
pressures,  or  Tor  the  application 
of  stretching  forces  to  remove  ex¬ 
cessive  upset. 

The  two  glass  faces  about  to  be 
welded  are  preheated  by  the  pin- 
“fires  at  the  tips  of  the  welding  guns 
until  the  glass  becomes  conducting. 
The  operator  and  his  assistant, 
located  opposite  each  other  so  that 
both  sides  of  the  weld  can  be  criti¬ 
cally  inspected  at  all  stages  of  the 
operation,  move  the  hand  guns  to 
and  fro  in  slow  rotary  oscillation 
until  the  pipe  ends  reach  a  uniform, 
barely  visible  dull  red. 

High-frequency  electric  heating 
is  then  started  and  rapidly  melts  the 
two  pipe  sections  together  as  shown 
in  Fig.  4(b),  while  pressure  is 
applied  with  the  toggle  lever  and 
followed,  immediately  after  the 
high-frequency  power  is  shut  off, 
by  blowing  and  stretching  to  reduce 


the  upset.  After  any  electric  glass¬ 
working  operation,  annealing  is 
necessary  to  eliminate  strains. 

Weldiag  With  RetatfRg  Moehia* 


In  the  high-frequency  hand-weld¬ 
ing  operations  just  described,  uni¬ 
form  heating  of  the  glass  requires 
coordinated  dexterity  in  the  manip¬ 
ulation  of  the  electrodes  by  skilled 
operators.  High-frequency  sealing 
on  rotating  machines  deman^  less 
skill  on  the  part  of  the  operator 
since  uniform  heat  distribution  to 
the  work  is  provided  by  the  mechan¬ 
ically  synchronized,  regular,  and 
continuous  motion  of  the  glass  parts 
as  they  rotate  in  the  cross-fire  as 
shown  in  Fig.  6. 

Judgment  of  glass  temperature 
and  experience  in  the  systematic 
performance  of  a  sequence  of  prop¬ 
erly  timed  steps  are  still  necessary, 
however,  in  the  operation  of  high- 
frequency  glass  sealing  lathes. 
Mounting  and  centering  irregular 
pieces  on  the  rotating  heads  accur¬ 
ately  enough  to  avoid  wobbling  and 
fast  enough  to  keep  up  with  mod¬ 
em  streamline  production  sched¬ 
ules  likewise  require  practice. 

Thus  the  high-frequency  electri¬ 
cal  sealing  project  would  not  be 
complete  without  the  development 
of  a  fully  automatic  machine  into 
which  glass  parts  could  be  loaded 


and  from  which  completely  finished 
welded  glass  products  could  be  un 
loaded.  While  this  phase  of  the  de- 
^  velopment  is  still  relatively  recent, 
such  machines  have  been  construc¬ 
ted  and  are  in  operation  at  the 
present  time. 

Ecoaonie  CoMidcratioRs 

*'  High-frequency  sealing  can  be  ap¬ 
plied  to  many  different  glasses  and 
many  different  kinds  of  glassware 
with  important  advantages  over 
conventional  methods.  An  equally 
important  question  remains  to  be 
answered,  however,  namely  where 
not  to  use  high-frequency  methods. 

Since  high-frequency  wave-gen 
erators  cost  considerably  more  than 
gas  burners,  there  are  many  oper 
ations  where  the  electronic  heating 
method  does  not  show  sufficient  im 
provement  over  gas  to  warrant  the 
extra  expense.  In  particular,  when 
close  heat  restriction  and  control 
are  unimportant,  as  when  working 
with  easily  melted  soft  glasses 
where  the  total  operating  time  is 
largely  determined  by  incidental  j 
handling  and  not  by  the  melting 
process,  there  is  little  to  be  gained 
from  the  new  methods. 

On  the  other  hand,  in  operations 
where  melting  time  is  a  significant 
factor  in  total  production  time  and  j 
where  accurately  controlled  and 
sharply  localized  melting  can  pro¬ 
duce  a  superior  article  or  perform 
a  desirable  operation  which  other- 
'  wise  would  be  impossible,  the  high- 
frequency  methods  are  unsurpassed. 

*  As  tested  not  only  by  numerous 
laboratory  experiments  but  also  by 

^  production  operators  in  the  manu- 
'  factoring  department  over  a  period 

*  of  several  years,  high-frequency 
welding  has  shown  the  following 

'  definite  advantages: 


I 


Production  of  stronger  seals 
Reduction  of  shrinkage  due  to  re¬ 
jection 

Insurance  of  adequate  penetration  of 
heat  into  thick  sections  of  hard  glg^ss 
Sharp  localization  of  heat  and  exact 
control  of  temperature  pattern 
Avoidance  of  injurious  loss  of  volatile 
constituents 

Freedom  from  deleterious  reactions 
vnth  products  of  combustion 
Higher  melting  speeds 

Modern  methods  of  research  in 
glass  have  developed  their  modest 
inheritance  from  the  primitive  arts 
of^yesterday  into  an  amazingly  ver¬ 
satile  array  of  useful  products. 
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found  relatively  easy  to  measure  the 
nulls  directly  with  a  meter  stick. 
The  standard  lines  are  shown  in 
Fig.  1  and  in  several  photographs. 

Generator  and  Receiver 

The  signal  source 


'Probe  ikf 
in  top  phte 


'}End  support 


jFtmakpkjg 


\  Center  supped*  Shie/c/' 


may  be  any 
stable,  well-shielded  oscillator  which 
covers  the  necessary  range.  The  fre¬ 
quency  calibration  is  not  important 
as  the  frequency  may  be  measured 
experimentally  on  the  standard  line, 
but  an  accurate,  easily-read  attenu¬ 
ator  is  essential.  A  single-ended 
output  on  the  generator  is  desir¬ 
able;  for  making  coaxial  measure¬ 
ments  it  is  necessary.  *  ] 

In  making  measurements  with 
the  balanced  system  it  is  best  to 
rely  on  an  unbalance-to-balance 
converter  to  properly  excite  the 
lines,  even  though  a  generator  with 
a  so-called  balanced  output  is  avail¬ 
able. 

If  a  balance  box  (balance-to-un- 
balance  converter,  essentially  a  de¬ 
vice  for  transferring  from  a  co¬ 
axial  system  to  a  balanced  system) 
is  used  when  exciting  any  tsrpe  of 
balanced  system,  the  balance  to 
ground  will  be  preserved.  This  is 
generally  safer  than  relying  on  the 
balance  of  the  output  of  the  gener- 
where  accurate 


r\^~~£nal  support 


■Probe  slot 
in  inner 
conductor 


•End  support 


}Eemak pluff  I  Chder  cbndxtor(shieht) 


•Inner  conductor 


FIG.  1 — (a)  Boloncod  lin«  used  in  impedonce  measurements,  constructed  in  a 
trough  for  shielding,  (b)  Coaxial  line  construction 


Shiefd 


orfing^bar 


*'Ltm 


ator,  especially 
measurements  are  being  made.  De¬ 
sign  data  and  general  characteris¬ 
tics  of  this  type  of  converter  have 
already  been  discussed  and  an- 
alyzed.*  The  balance  box  is  shown 
in  Fig.  4. 

The  receiver,  like  the  oscillator, 
may  be  any  model  which  will  cover 
the  desired 


ppacera 


Similarly,  it 


CoaxhftHitfpaf  A 


conak/ctar 


range, 

must  be  well  shielded.  It  should  con¬ 
tain  a  diode-type  output  meter.  This 
meter  need  have  no  special  calibra¬ 
tion  as  it  is  used  only  for  indicating 
nulls. 


■Oiuplir^  /cop 


FIG.  2 — (a)  Boloncod  u-h-f  probo  construction  provides  a  movable  shorting  bar 
and  a  pickup  loop  ossembled  inside  a  shield,  (b)  Cooxiol  probe  is  sindlarly 
constructed,  with  shorting  disk  ond  pickup  loop  inside  the  outer  conductor  of 

the  probe 


High  Impedance  Probes 

The  probe  which  is  connected  to 
the  receiver  input  is  the  critical 
part  of  the  system.  It  must  be  an 
easily  tuned,  high-impedance  device 
which 


pedance  probe  coupled  to  the  input  dipoles,  loops  and  various  other  as- 
of  a  receiver.  A  reference  point  for  semblies. 

calculating  the  phase  angle  of  the  The  standard  lines  in  use  are  a 
load  is  established  by  shorting  the  50-ohm  coaxial  line,  and  a  95-ohm 
standard  line  at  the  termination.  balanced  line.  The  coaxial  line  is 

Although  designed  primarily  for  slotted  along  its  length  to  permit 
the  impedance  measuring  equip-  insertion  of  the  probe.  The  bal- 
ment,  the  high  impe'dance  probes  anced  system  is  equipped  with  a 
were  found  useable  for  several  mechanical  means  of  marking  nulls, 
other  interesting  applications.  Volt-  The  same  system  of  indicating  nulls 
age  distribution  and  balance  were  could  be  applied  to  the  coaxial  sys- 
accurately  checked  on  dipoles,  folded  tern,  but  in  the  coaxial  case  it  was 


negligible 


consume 

power  from  the  standard  line.  Two 
types  are  used.  For  the  low-fre¬ 
quency  range  (150  to  350  mega¬ 
cycles)  standard  LC  tuning  is  em- 
.ployed.  In  the  high-frequency 
ranges  (350  to  1000  megacycles) 
coaxial  and  balanced  lines  are  tuned 
by  means  of  sliding  shorts. 

The  greater  the  characteristic 
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Th«  probe  at  the  right  is  used  when  impedance  measurements  ore  being  made 
with  balemced  lines,  and  the  probe  ot  the  left  when  measurements  are  made 

with  coaxial  lines 


impedance  of  the  shorted  quarter- 
wavelength  line  section  of  the  probe, 
the  less  critical  the  tuning  becomes. 
When  the  line  is  tuned  to  exactly 
one-quarter  of  a  wavelength,  the 
impedance  is  real  and  very  high.  As 
long  as  the  input  impedance  of  the 
probe  remains  in  the  order  of 
twenty-five  times  the  impedance  of 
the  standard  line  it  will  produce  no 
detrimental  effects  (for  standing 
wave  ratios  of  five  or  less).  This 
means  that  the  characteristic  im¬ 
pedance  of  the  probe  will  determine 
the  ease  with  which  it  may  be 
tuned,  as  indicated  by  the  relation 
Z  =  jZo  tan  (2icf/X).  This,  and  the 
obvious  mechanical  lifhitations,  set 
the  value  ,  of  the  characteristic  im¬ 
pedance  of  a  practical  probe  at  100 
ohms. 

Output  from  the  probe  is ,  ob¬ 
tained  by  loosely  coupling  to  the 
high-current  end -  of  the  quarter- 
wavelength  section  with  a  loop  con¬ 
nected  to  a  coaxial  line. 

'  Loose  coupling  is  necessary  for 
several  reasons : 

The  probe  t»n  consume  only  a 
small  amouii|  of  power  from  the 
standard  lin^The  amount  of  power 
being  consu'plied  can  be  adjusted 
by  varying  the  coupling  to  the  re¬ 
ceiver.  The  coupling  can  be  ad¬ 
justed  by  varying  the  -pickup-coil 


size,  distance  from  the  center  con¬ 
ductor,  or  its  orientation  with  re¬ 
spect  to  the  center  conductor.  The 
lowest  value  of  coupling  which  will 
give  a  suitable  reading  on  the  re¬ 
ceiver  output  meter  is  used. 

Of  secondary  importance  is  the 
unbalance  which  the  pickup  loop 
introduces  into  the  system.  Each 
side  of  this  loop  presents  a  differ¬ 
ent  impedance  to  ground.  This 


lack  of  symmetry,  if  the  coupling 
becomes  excessive,  will  unbalance 
the  tuned  section.  Consequently  the 
balanced  line  begins  to  look  like  a 
coaxial  line.  The  two  lines  look  like 
the  inner  conductor,  in  conjunction 
with  the  shield,  of  a  coaxial  line. 
This  produces  several  effects.  As 
shield  currents  begin  to  flow,  a 
solid  connection  to  the  standard¬ 
line  shield  from  the  probe  shield  be¬ 
comes  essential  to  prevent  detuning. 
When  this  connection  does  not  exist, 
the  circuit  is  completed  by  capaci¬ 
tance  between  the  probe  shield  and 
the  standard  line.  As  the  unbal- 
pacitance  is  being  constantly 
changed  by  the  position  of  the  oper¬ 
ator,  it  is  impossible  to  take  an  ac¬ 
curate  reading. 

Another  effect  of  coupling  is  upon 
the  standard  line.  As  the  unbal¬ 
ance  increases,  the  two  central  con¬ 
ductors  look  increasingly  like  a  sin¬ 
gle  line,  and  introduce  unbalance 
errors  in  the  measurements. 

In  the  event  that  extremely  close 
coupling  is  necessary,  the  unbalanc- 
yig  effect  of  the  loop  may  be  re¬ 
moved  by  installing  a  balanced-to- 
unbalanced  converter  loop  as  a 
pickup.  This  type  of  pickup  pr^ 
sents  the  same  impedance  to  ground 
from  either  side  of  the  line. 

When  the  probe  is  used  in  con¬ 
junction  with  a  sensitive  receiver, 
the  coupling  may  be  maintained  at 


Mochinod  parte  of  tho  hlgh-lmpodoneo  proboo  shown  In  tho  drawings  of  Fig.  2 
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FIG.  3 — For  operation  at  T-h-i.  capacitor-tuning  lupplements  the  ihorting-bor 
tuning  useJ  at  u-h-f  at  in  (a)  the  balanced  probe  and  (b)  the  coaxial  probe 


a  value  small  enough  to  avoid  any  of 
the  previously  mentioned  effects. 


The  size  of  the  coupling  loop  is 
such  that  it  will  resonate  at  approx¬ 
imately  2000  megacycles.  This  elim¬ 
inates  sharp  changes  in  sensitivity 
over  the  range  of  the  probe  due  to 
resonance  effects.  « 

The  tuning  short  of  the  probe  is 
controlled  by  a  knurled  setscrew, 
which  is  used  to  lock  and  adjust  it. 


This  setscrew  is  an  integral  part  of 
the  block  upon  which  the  output 
plug  and  pickup  loop  are  mounted. 
The  pickup  loop  moves  with  the 
short,  and  is  always  at  the  low-cur¬ 
rent  end  of  the  dual  line. 

The  balanced  probe  illustrated  in 
Fig.  2(a)  is  basically  a  dual  line 
with  a  shield.  A  short,  controlled 
from  outside  the  shield,  may  be 
used  to  tune  this  line  to  one-quarter 
of  a  wavelength  between  360  and 
1000  megacycles. 


The  probe  used  on  the  150  to  350 
megacycles  portion  of  the  range 
consists  of  a  length  of  balanced  line 
tuned  with  a  variable  capacitor  as 
shown  in  Fig.  3(a).  An  adjustable 
short  is  shunted  across  the  line  to 
permit  the  probe  to  be  used  on  sev¬ 
eral  ranges  with  a  low  tuning  ca¬ 
pacitance. 

The  coaxial  probe  is  similar  to  the 
balanced  probe  in  most  respects.  It 
consists  of  a  single  conductor,  a 
shield,  and  a  short  controlled  from 
outside  the  shield  for  tuning  as 
shown  in  Fig.  2(b).  Energy 'is 
removed  by  means  of  a  pickup  loop 
mounted  directly  under  the  short 
The  major  axis  of  the  pickup  is  on 
the  shield  diameter.  The  150-to-350 
megacycle  coaxial  probe  is  capacitor 
tuned  as  illustrated  in  Fig.  3(b). 

Mamaring  Freeadnra 

When  making  measurements,  the 
standard  line  is  shorted  at  the  point 
where  the  unknown  impedance  is 
to  be  placed.  The  oscillator  is  fed 
into  the  standard  line.  The  re¬ 
ceiver-input  cable  is  connected  to  an 
auxiliary  pickup.  This  may  be  any 
device  which  can  be  used  to  couple 
loosely  to  the  standard  line.  The 
best  position  is  approximately  half- 
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CoxMtruction  of  the  T-h-f  highJmpedoncc  probe  illoetrcrted  in  Fig.  3(a) 


way  between  points  of  maximum 
and  minimum  pickup. 

With  the  auxiliary  pickup  in  this 
position,  any  disturbance  on  the  line 
will  produce  a  deflection  on  the  re- 
ceiverHiutput  meter.  The  probe  may 
now  be  tuned  by  sliding  it  along  the 
standard  line  and  adjusting  the 
short  until  no  visible  deflection  is 
produced  on  the  receiver-output 
meter.  When  this  condition  is 
reached  the  probe  is  tuned  to  one- 
quarter  wavelength  and  presents  a 
high  impedance  to  the  standard 
line.  The  auxiliary  pickup  is  now 
replaced  with  the  probe. 

With  the  short  in  place,  the  probe 
is  used  to  determine  the  positions 
of  several  nulls. 

If  the  receiver  and  oscillator  are 
well  shielded,  the  ratio  of  maxi- 
mums  to  minhnums  should  be  ex¬ 
tremely  high.  At  the  minimum,  the 
voltage  should  be  zero.  If  this  is 
not  the  case,  there  is  direct  pickup 
between  oscillator  and  receiver. 

One  of  the  ways  of  minimizing 
direct  pickup  is  to  run  the  oscillator 
at  the  lowest  level  consistent  with 
accurate  readings.  Direct  pickup 
has  no  effect  on  the  positions  of  the 


nulls,  except  to  make  them  less  pro¬ 
nounced,  but  causes  a  serious  dis¬ 
crepancy  in  the  measurement  of  the 
ratio  of  voltage  maximum  to  volt¬ 
age  minimum. 

After  several  nulls  have  been  lo¬ 
cated  the  frequency  may  be  calcu¬ 
lated.  These  same  nulls  are  used  as 
reference  points  for  measuring  the 
unknown  impedance.  The  short  is 
removed  and  the  unknown  imped¬ 
ance  is  placed  at  the  end  of  the  line. 
The  positions  of  the  new  nulls  are 
noted.  The  relation  of  the  null  ob¬ 


tained  when  the  line  was  shorted  to 
the  latter  null  is  noted.  It  is  also 
necessary  to  note  whether  the  first 
null,  obtained  when  the  line  was 
shorted,  is  toward  the  generator  or 
toward  the  load  in  relation  to  the 
null  obtained  with  the  line  termin¬ 
ated  in  the  unknown  impedance.  It 
may  be  measured  in  either  direc¬ 
tion  as  long  as  the  direction  is 
noted. 

The  last  piece  of  information 
necessary  is  the  standing-wave 
ratio.  With  the  short  removed,  the 
probe  is  placed  at  a  minimum.  The 
signal-generator  attenuator  setting 
and  the  receiver  output  meter  read¬ 
ing  are  noted.  The  probe  is  moved 
to  a  maximum.  The  signal-gener¬ 
ator  attenuator  is  adjusted  until 
the  receiver  output  meter  returns 
to  its  former  reading.  The  signal- 
generator  attenuator  reading  is 
again  noted.  The  standing-wave 
ratio  is  equal  to  the  maximum  sig¬ 
nal-generator  attenuator  reading 
over  the  minimum  attenuator  read¬ 
ing.  From  the  information  obtained 
about  the  frequency,  the  null  shift 
and  the  standing  wave  ratio,  the 
characteristics  of  the  load  may  be 
calculated.*’  * 

When  making  measurements  with 
the  coaxial  system  the  balance  box 
is  not  used  in  feeding  the  transmis¬ 
sion  line.  This  is  the  only  physical 
difference  between  the  two  systems. 
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a  coaxiol  to  a  boloneod  toimlnatloB 


electronics  — Jana  194S 


401 


A  Pietuned 
Turnstile  Antenna 

'  *  5' 


Electrical  and  mechanical  design  refinements  proVide  an  ultrahigh-frequency  unit  that 
can  be  adjusted  before  being  erected.  Elements  aibe  directly  grounded  for  lightning  pro¬ 
tection  and  heaters  are  provided  to  prevent  icing 
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FIG.  1 — Elemental  turnstU*  unit 

The  purpose  of  this  paper  is  to 
describe  a  new  turnstile  an¬ 
tenna  design  for  ultrahigh-fre¬ 
quency  broadcasting. 

The  original  turnstile^  was  so  con¬ 
structed  that  the  elements  were  fed 
by  means  of  open  wires  twisting 
around  the  supporting  mast.  Ad¬ 
justment  of  the  phase  relationships 
and  current  magnitudes  was  accom¬ 
plished  by  means  of  two  properly 
matched  transmission  lines  cut  to 
the  proper  lengths  and  combined  in 
a  common  terminal.  The  adjust¬ 
ment  of  these  lines  at  the  base  of 
the  antenna  proper  was  rather 
critical  and  involved  a  certain 
amount  of  patient  effort. 

With  the  advent  of  frequency 
modulation  on  the  ultrahigh-fre¬ 
quencies,  the  turnstile  antenna 
found  many  applications.  It  soon 
became  apparent  that  many  an¬ 
tennas  would  be  placed  on  the  tops 
of  extremely  tall  supporting  struc¬ 
tures,  where  the  matching  and 
phasing  adjustments  become  very 
difficult  if  not  impossible.  With 


these  factors  in  mind,  the  develop¬ 
ment  of  a  new  type  of  turnstile  was 
undertaken.* 

The  most  important  feature  of 
the  new  antenna  is  the  fact  that  it 
is  completely  pretuned  during  the 
fabrication  of  the  individual  ele¬ 
ments  so  that  no  work  of  an  engi¬ 
neering  nature  is  necessary  to  put 
the  antenna  into  operation. 

The  90-degree  phase  relation  is 
accomplished  in  the  construction  of 
the  antenna  elements  themselves,  so 


that  no  adjustments  at  the  base  are 
needed  to  obtain  the  circular  pat¬ 
tern. 

The  antenna  elements  are  so  con¬ 
structed  that,  while  acting  as  in¬ 
sulated  members  for  the  radio-fre¬ 
quency  signal,  they  are  actually 
grounded  to  the  pole  to  afford  light¬ 
ning  protection.  Because  of  the 
grounding  feature,  it  is  a  simple 
matter  to  include  sleet-melting  units 
in  each  radiator. 

Two  concentric  feed  lines  con- 


7*.  i,>-*  t'  ^ 


p.: 


FIG.  2 — By  properly  mounting  ontenna  elements  on  the  lupporting  pole  im- 
pedcmcei  moy  be  controlled  and  sero  reoctancei  obtained 
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time  quadrature  with  the  North- 
South  radiator  voltages,  which  are 
likewise  out  of  phase  with  one 
another.  The  field  at  any  point  in 
the  horizontal  plane,  due  to  the 
East-West  radiators,  is  equal  to 

Fi  **  (60 1/r)  sin  (ost)  sin  {<f>)  (1) 

where  4>  and  r  are  the  coordinates 
at  the  point.  ‘The  field  due  to  the 
North-South  radiators  is 

Ft  ™  (60 1/r)  cos  (w<)  cos  (</»)  (2) 

The  sum  of  Eq.  (1)  and  Eq.  (2) 
gives  the  total  Resultant  field 

F(4)  ^  Fi  Ft 

=■  (60 1/r)  [sin  (« t)  sin  {<f>)  -|- 
cos  (w  0  cos  (^)] 

-  (60//r)  co8(«(- 0)  (3) 

Thus  the  total  field  at  any  distance 
r  is  constant  in  magnitude  and 
changes  in  phase  as  <f>  changes,  giv¬ 
ing  a  circularly  symmetrical  hori¬ 
zontal  pattern. 

The  concentration  of  energy  in 
the  vertical  plane  is  obtained  by 
stacking  a  number  of  elemental 
turnstile  units  along  the  vertical 
axis.  The  vertical  radiation  pat¬ 
tern  of  n  units  spaced  a  half-wave 
length  apart  and  cophased  is  equal 
to 

.  sin  [(nir/2)  sin  0]  .. 

nsinl(ir/2)sinfl] 

where 

F(e)  »  vertical  radiation  pattern 
n  —  number  of  layers 
0  elevation  an^e  measured  with  re¬ 
spect  to  the  horiiontal  plane. 


A  modem  turnstile  antenna,  serring  WCAU's  i-m  audience  in  the  Philadelphia 

area 
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Dect  the  several  units,  replacing  the 
open  wires  formerly  used.  By 
i&eans  of  standard  concentric  line. 


these  two  feed  lines  are  fed  in  push- 
pull  from  a  single  concentric  feed 
line  which  runs  back  to  the  trans¬ 
mitter.  This  feed  line  is  terminated 
to  eliminate  standing  waves. 

Principl*  of  Tnrastilo  Anfonna 

The  fundamental  objectives  of  the 
turnstile  antenna  are  twofold,  first, 
to  produce  a  radiation  pattern  which 
has  circular  symmetry  in  the  hori¬ 
zontal  plane,  and.  second,  to  concen¬ 
trate  the  energy  in  the  vertical 
plane  so  that  the  signal  strength 


toward  the  horizon  for  a  given 
power  input  will  be  considerably 
greater  than  that  obtained  from  a 


single  half-wave  vertical  antenna 
with  the  same  power  input. 

The  principle  involved  in  pro¬ 
ducing  a  circular  pattern  can  best 
be  explained  by  referring  to  Fig. 
1,  which  shows  an  elemental  unit 
that  could  be  used  to  produce  the 
required  pattern.  As  can  be  seen, 
it  consists  of  four  quarter-wave- 
length  radiators  symmetrically 
oriented  in  space,  carrying  equal 
currents,  and  so  phased  that  the 
East- West  radiator  voltages  are  out 
of  phase  with  each  other  and  in 


FIG.  3 — By  changing  th«  antrana  Ungth 
and  th«  thoriing-plug  position  a  wids 
rongo  of  poiallsl  antsnno  rssistonco  is 
avoUobls 

Equation  (4)  shows  that  maxi¬ 
mum  radiation  occurs  for  d  =  0,  or 
in  the  horizontal  plane. 

Radiator  Elomonts  and  Food  Linos 

The  radiator  elements  for  the 
new  turnstile  design  were  con¬ 
structed  from  copper  tubing  having 
a  two-inch  diameter.  One  of  these 


FIG.  4 — How  phoso  rolationg  emd  cunont  rotiog  in  tho  dipolog  oc*  controlled 


elements  is  shown  in  Fig.  2(a)  in 
its  proper  position  with  respect  to 
the  supporting  pole.  Since  the 
radiator  is  made  slightly  less  than 
one-quarter  wave  in  length,  the  im¬ 
pedance  measured  between  the  end 
adjacent  to  the  pole  and  the  pole 
consists  of  a  resistance  component 
and  a  capacitive  component,  as 
shown  in  the  lower  section  of  Fig. 
2(a). 

The  method  of  supporting  the 
antenna  is  shown  in  Fig.  2(b). 
Here  a  one-inch  tube  extends  from 
the  support  pole  out  through  the 
radiator,  and  a  metal  shorting-plug 
connects  the  inner  tube  to  the  outer 
sleeve.  Thus  the  impedance  of  the 
radiator  is  shunted  by  the  inductive 
reactance  of  the  transmission  line 
formed  by  the  inner  surface  of  the 
outer  sleeve  and  the  outer  surface 
of  the  inner  tube. 

If  the  shorting  plug  is  placed 
in  the  proper  place,  the  entire  com¬ 
bination  will  be  tuned  to  parallel 
resonance  and  the  impedance  will 
be  a  pure  resistance,  as  shown  in 
the  lower  part  of  Fig.  2(b).  The 
magnitude  of  this  pure  resistance 
will  be  determined  by  the  length 
chosen  for  the  outer  sleeve.  If  R, 
is  the  resistance  of  the  outer  sleeve 
and  X,  is  the  capacitive  reactance 
of  this  same  sleeve,  the  parallel 
resonant  resistance  is 

-  ft.*  -h  X.*/ft.  (6) 

and  we  see  that  R  incresj^es  as  the 
length  is  decreased. 

The  inductive  reactance  neces¬ 


sary  to  tune  to  parallel  resonance 
is 

Xp- (ft.*-|- X.*)/X.  (6) 

Figure  3  shows  the  antenna 
length  and  shorting-plug  position  as 
a  function  of  the  desired  parallel 
resistance  for  a  typical  radiator  in 
the  neighborhood  of  45  megacycles. 

It  will  be  seen  that  we  have  ar¬ 
rived  at  a  radiator  structure  which 
may  be  metallically  connected  to  the 
support  pole  and  grounded  to  static 


FIG.  5 — A  compUto  tunutil*  layer 


or  lightning,  yet  offering  a  con¬ 
trolled  resistance  to  the  radio-fre¬ 
quency  signal.  Heating  elementa 
and  the  feed  wires  to  these  elements 
are  easily  placed  within  the  inner 
tubing  which  is  fastened  to  the  flag 
pole. 

The  means  of  securing  equal  cur¬ 
rents,  with  a  ninety-degree  phase 
relation,  in  adjacent  radiators  is 
shown  in  Fig.  4.  Here  a  piece  of 
concentric  transmission  line  whose 
outer  conductor  has  a  diameter  of 
seven-eighths  of  an  inch  is  soldered 
along  the  side  of  the  antenna.  As 
seen  in  Fig.  4(a),  the  inner  con¬ 
ductor  of  this  piece  of  line  on  the 
East  radiator  ends  in  a  short-cir¬ 
cuit,  while  the  corresponding  ele¬ 
ment  on  the  North  radiator  is  open- 
circuited.  Thus,  the  concentric 
feed  line  shown  alongside  the  pole 
feeds  the  East  radiator  through  a 
series  inductance,  while  the  North 
radiator  is  fed  through  a  series 
capacitance. 

The  equivalent  circuit  is  shown  in 
Fig.  4(b).  In  Fig.  4(c),  the  paral¬ 
lel  resonant  circuit  of  the  radiator 
and  its  shunt-support  stub  has  been 
replaced  by  the  pure  resistance  R, 
and  the  series-capacitance*  and 
series-inductance  elements  each 
have  a  reactance  equal  in  value  to 
R.  In  a  previous  analysis  of  this 
circuit*,  it  was  shown  that 

(1)  1 1  and  /,  were  equal  in  mag¬ 
nitude. 

(2)  Ii  leads  I,  by  ninety  degrees. 

(3)  The  input  impedance  of  the 
total  circuit  is  a  pure  resistance  of 
R  ohms. 

The  first  condition,  equality  of  the 
two  currents,  is  evident  from  an  in 
spection  of  Fig.  4(c).  A  vector  dia¬ 
gram  of  the  currents  and  the  driv¬ 
ing  voltage  is  shown  in  Fig.  4(d), 
and  helps  to  show  the  quadrature 
relation  as  well  as  the  fact  that  the 
input  impedance  is  a  pure  resist¬ 
ance. 

A  complete  single  layer  of  a  turn¬ 
stile  combination  is  shown  in  Fig. 
6.  Here  the  East  and  North  radia¬ 
tors  are  fed  from  one  concentric 
line,  while  the  West  and  South  rad¬ 
iators  are  fed  by  another  concen¬ 
tric  line,  which  is  out  of  phase  with 
the  first  line  by  180  degrees.  This 
arrangement  fulfills  the  conditions 
required  to  give  a  circularly  sym¬ 
metrical  horizontal  pattern. 
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case,  with  n  layers  of  radiators,  the 
impedance  at  point  a  would  be 
R/n  ohms.  The  input  impedance  of 
a  line  which  is  one-quarter  wave 
in  length  and  of  characteristic  im¬ 
pedance  Z,  is  Z*/Z  out,  so  the 
impedance  at  point  b,  looking  up  the 
right-hand  line,  is  Z*/iR/n),  or 
nZ:/R. 

An  equal  impedance  is  seen  at 
point  b  looking  into  the  left-hand 
transmission  line.  Since  these  two 
impedances  are  equal,  the  total 
impedance  at  point  b  is  nZ*/2R. 
Now,  if  we  choose  the  individual 
radiator  resistance  such  that 

R  -  nZ,/2  (7) 

the  input  resistance  is  equal  to  Z. 
and  the  main  feed  line  is  matched 
in  its  characteristic  impedance.  The 
following  table  shows  the  values  of 
R  which  would  be  chosen  for  a  num¬ 
ber  of  layers  of  Turnstile : 


TABLE  I 


While  we  could  theoretically  ex¬ 
tend  this  procedure  to  many  more 
layers,  it  was  found  that  the  an¬ 
tenna  dimensions  became  quite 
critical  when  more  than  four  layers 
were  used.  In  order  to  obtain  high 
parallel  resistance,  the  radiators 
had  been  shortened  to  a  point  where 
the  resistance  changed  a  great  deal 
with  a  slight  change  in  antenna 
length. 

A  practical  feed  system  used  for 
six  or  more  layers  is  shown  in  Fig. 
9.  Here  the  main  feed  line  enters  at 
a  point  midway  in  the  antenna 
structure.  To  match  the  main  feed 
line,  the  radiator  parallel  resistance 
must  satisfy  the  condition 

R  -  nZ,/8  (8> 

The  table  below  shows  the  appropri¬ 
ate  value  of  R: 

In  order  to  provide  a  design 


TABLE  II 
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FIG.  7 — IndiTidual  loyora  aro  connoctod 
toqother  by  meana  of  two  conconlric  linoa 

Number  of  Ley  era 
(n) 

B/Z. 

B(ohms)  when 

Z,  is  70  ohms 

Number  of  Layers 
(») 

B/Z. 

Bfohma)  wbea 
Z,  ia  70  ohms 

which  spiral  oround  tho  polo.  A  simplo 

1 

0.5 

35 

6 

0.75 

52.5 

motching  notwork  is  also  shown 

2 

1.0 

70 

8 

1.0 

70.0 

3 

1.5 

105 

10 

1.25 

87.5 

4 

2.0 

140 

12 

1.5 

105.0 

Details  of  one  radiator  are  shown 
in  Fig.  6.  It  will  be  noted  that  a 
cylindrical  insulator  is  added  at  the 
mouth  of  the  antenna  to  furnish 
additional  support  and  to  seal  off 
the  interior  of  the  inductive  sec¬ 
tion.  A  smaller  cylindrical  insula¬ 
tor  is  used  on  the  phasing  section. 

Figure  7  shows  a  photograph  of 
the  feed  lines  and  coupling  network 
of  a  typical  turnstile  antenna.  It 
may  be  seen  that  the  feed  lines 
spiral  around  the  support  pole.  This 
is  necessary  since  the  radiator 
layers  are  one-half  wave  apart  and 
it  is  desired  to  feed  these  layers  in 
corresponding  phase.  ^ 

The  concentric  feed  lines  are 
shown  laid  out  in  a  plane  in  Fig.  8. 
It  will  be  noted  that  the  feed  line 
on  the  left  is  one-half  wave  longer 
than  the  feed  line  on  the  right. 
This  insures  the  necessary  push- 
pull  feed  to  each  layer.  Since  each 
radiator  has  a  resistance  R,  a  re¬ 
sistance  of  R  ohms  is  present  at 
each  little  end-seal.  The  half-wave 
connecting  lines  transfer  impedance 
without  conversion,  so  that  the  im¬ 
pedance  at  point  a  on  the  right- 
hand  line  is  that  of  the  four  sets  in 
parallel,  that  is,  R/A.  In  the  general 


FIQ.  t — ^A  ilmpliil«d  kiyovt  of  food 
Uboo  for  four  loyors  or  looo 


flG.  f — A  practiced  food  oritom  for 
six  lororo  or  moro 
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even  measuring  the  specific  values. 

We  were  now  ready  to  adjust  the 
series-inductance  and  series-capaci¬ 
tance  sections.  The  shorting  straps 
were  removed  from  the  series-in¬ 
ductance  sections  of  the  East  and 
West  radiators.  The  North  and 
South  radiators  were  connected  to 
the  feed  lines.  The  North  and  South 
radiator  lengths  and  position  of  the 
shorting  plugs  were  made  to  corre¬ 
spond  with  the  dimensions  found 
to  be  desirable  for  the  East  and 
West  radiators.  Then,  the  approxi¬ 
mate  length  for  the  series-capaci¬ 
tance  sections  was  calculated  and 
the  capacitance  sections  were  cut  a 
little  longer  than  this  length.  The 
series  inductance  sections  were  next 
adjusted  by  means  of  variable 
shorting-plugs  until  the  main  feed 
line  was  matched. 

Under  this  condition,  the  cur¬ 
rents  in  the  North  and  South  radia¬ 
tors  will  be  in  quadrature  with  the 
currents  in  the  East  and  West 
radiators,  but  may  be  somewhat 
greater  in  magnitude  than  the 
latter.  A  field-intensity  meter  was 
placed  a  few  hundred  feet  away 
from  the  antenna.  The  turnstile 
antenna  was  than  rotated  about  the 
axis  of  the  flagpole  and  observa¬ 
tions  of  field  intensity  were  made 
at  the  remote  point.  If  the  maxi¬ 
mum  field  intensity  was  obtained 
when  the  North  and  South  radiators 
were  pointing  straight  up  and 
down,  it  was  necessary  to  shorten 
the  capacitance  sections  to  obtain 
a  circular  pattern.  When  the  capac¬ 
itance  sections  were  shortened,  the 
series-inductance  sections  were  re¬ 
adjusted  to  again  match  the  main 
feed  line.  Then  observations  were 
again  made  of  the  field  intensity 
as  the  pole  was  rotated.  Three  or 


FIG.  10 — ^ArronqtmMit  UMd  for  odfiuting  th«  cow  turnstile  antenna  on  the 

ground 


which  would  be  installed  in  the  field  the  end  of  the  radiator,  while  short- 
without  adjustment,  tests  were  ing  plugs  with  spring-contact  fin- 
made  on  typical  arrangements  to  gers  were  used  to  adjust  the  shunt 
assure  ourselves  that  close  toler-  tuning  inductance, 
ances  on  dimensions  were  not  nec-  This  adjustment  insured  that  the 
essary.  Our  objective  was  to  adjust  correct  value  of  R  was  present  for 
and  test  an  antenna  of,  say,  four  each  radiator.  It  should  be  noted 
layers  at  some  frequency  in  the  f-m  that  even  though  mutual  impedance 
broadcast  band,  learn  what  scale  was  present  between  radiators,  this 
factor  should  be  applied  to  each  di-  method  of  adjustment  takes  account 
mension  in  order  to  build  an  an-  of  the  mutual  impedances  without 
tenna  for  any  frequency  in  the 
band,  and  provide  charts  so  that 
any  future  antennas  which  were  to 
be  provided  could  be  constructed  , 

from  these  charts.  /\\  \  \  /  /  /  X 


Method  of  Adiustmont 

The  main  flag  pole  was  laid  out 
horizontally  on  two  wooden  sup¬ 
porting  structures  so  that  the  pole 
center  was  approximately  twelve 
feet  above  the  ground,  as  shown  in 
Fig.  10.  The  antenna  system  was 
assembled  on  the  pole.  Then  the 
North  and  South  radiators  were 
disconnected  from  the  feed  lines 
and  the  series  inductance  sections 
of  the  East  and  West  radiators 
were  shorted  out  directly  across  the 
small  cylindrical  insulators  at  the 
mouths  of  the  inductance  sections. 
Next,  the  antenna  length  and  the 
position  of  the  shorting  plug  on 
the  support  rod  (see  Fig.  3)  were 
changed  on  each  East  and  West 
radiator  until  the  main  feed  line 
was  properly  terminated  in  its  char¬ 
acteristic  impedance.  This  condi¬ 
tion  was  observed  by  means  of  a 
probe  voltmeter  sliding  along  a 
slotted  measuring  line.  The  antenna 
length  adjustment  was  made  by 
sliding  very  thin- walled  sleeves  over 


JIG.  11 — Experimantal  data  ihowing  that 
the  horixontol  pattern  of  a  tnmetile  ii 
circular 


FIG.  12 — Vertical  field  intensity  pattern 
of  a  four-layer  turnstile 


FIG.  13 — ^Verticol  field  intensity  pattern 
of  a  six-loyer  turnstile 
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the  power  into  each  radiator  is  one 
twenty-fourth  of  the  total  power, 
the  voltage  from  each  radiator  to 
the  flagpole  is  149.0  volts,  with  a 
similar  voltage  across  each  series — 
capacitance  and  series — inductance. 
The  feed  straps  carry  approxi¬ 
mately  2.8  amperes,  with  a  voltage 
from  feed  strap  to  ground  of  209.0 
volts.  The  voltage  and  currents 
along  the  feed  lines  are  shown  in 
Fig.  16.  These  values  speak  for 
themselves. 

It  is  the  authors’  wish  to  ac¬ 
knowledge  the  helpful  assistance  of 
their  colleagues  Donald  W.  Peterson 
and  0.  M.  Woodward,  Jr. 


FIG.  14 — Standlng-woTe  ratio  on  the  main 
feed  line  oi  a  iour-layer  turnatile 


FIG.  15 — Standing-wave  ratio  on  the  main 
feed  line  of  a  tix-layer  turnatile 
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observations  were  made  of  the 
standing-wave  ratio  on  the  main 
feed  line,  that  is,  the  ratio  of  mini¬ 
mum  to  maximum  voltage.  This 
standing-wave  ratio  on  a  four-layer 
antenna  which  had  been  adjusted 
at  45.3  megacycles  is  shown  in  Fig. 

14.  Observe  that  the  curve  is  rather 
broad. 

A  similar  curve  for  a  six-layer 
turnstile  which  had  been  adjusted 
at  46.9  megacycles  is  shown  in  Fig. 

15.  It  is  seen  that  the  curve  is 
somewhat  sharper  for  the  six-layer 
turnstile  than  for  the  four-layer, 
but  curves  are  more  than  adequate 
for  transmission  of  an  f-m  signal. 


four  adjustments  of  this  type  are 
sufficient  to  obtain  a  circular  pat¬ 
tern. 

Measurements  of  a  typical  well- 
adjusted  turnstile  are  shown  in 
Fig.  11.  This  may  be  regarded  as 
the  horisiontal  field  pattern  of  the 
antenna. 


Vertical  Field  Intensity  Patterns 

With  the  pole  mounted  horizon¬ 
tally  above  the  ground,  we  were  af¬ 
forded  an  excellent  opportunity  to 
measure  the  vertical  radiation  pat¬ 
tern  by  simply  moving  the  field-in- 
tensity  meter  on  the  circumference 
of  a  circle,  where  the  center  of  the 
circle  corresponds  with  the  mid¬ 
point  of  the  antenna. 

Figure  12  shows  the  vertical  pat¬ 
tern  of  a  four-layer  turnstile.  The 
solid  line  is  the  calculated  charac¬ 
teristic.  The  radiators  are  not  quite 
one-half  wave  apart  since  the  veloc¬ 
ity  of  propagation  on  the  feed  lines 
is  about  ninety-two  percent  of  the 
velocity  in  free  space,  and  the  feed 
lines  were  shortened  to  take  this 
factor  into  account. 

At  an  angle  of  thirty-five  degrees, 
two  experimental  points  are  shown 
as  solid  triangles.  It  was  not  pos¬ 
sible  to  tell  from  the  field-intensity 
meter  readings  whether  this  point 
should  be  shown  positive  or  nega¬ 
tive. 

A  vertical  field  intensity  pattern 
for  a  six  layer  turnstile  is  shown  in 
Pig.  13. 


Volfof*  and  Currants  on  the  Feed 
System 

Since  the  feed  lines  twist  about 
the  pole,  we  are  limited  as  to  the 
size  of  the  feed  lines.  It  is  quite 
possible  to  bend  concentric  lines 
whose  outer  conductor  has  a  diam¬ 
eter  of  seven-eighths  of  an  inch, 
but  when  one  considers  the  possi¬ 
bility  of  using  a  tubing  diameter  of 
one  and  one-half  inches,  the  pros¬ 
pects  appear  discouraging.  It  thus 
at  first  appears  that  this  antenna 
design  is  limited  in  power-handling 
capabilities.  An  examination  of  the 
currents  and  voltages  appearing  on 
the  feed  lines  and  on  the  radiators 
will,  at  this  point,  prove  interesting 
and  illuminating. 

Let  us  take,  as  an  example,  the 
case  of  a  six-layer  turnstile  operat¬ 
ing  with  a  power  of  10,000  watts. 
In  the  equivalent  circuit  (Fig.  4c) 
the  resistance  R  is  52.5  ohms.  Since 


FIG.  16 — ^Voltage  and  currents  on  the  feed 
lines  of  a  six-layer  turnstile,  operating 
with  a  power  of  10.000  wotts 


Impedance  Charaeteristies 

After  the  antennas  were  adjusted. 
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Problems  involving  mechanical  resonance  of  phonograph  reproducers  can  be  solved  by  y  Th 
extending  the  frequencies  at  which  it  takes  place  to  the  limits  of  audibility  or  beyond.  rtircMu 
The  pickup  described  achieves  this  and  also  makes  possible  light  needle  pressure 


IN  both  lateral  and  vertical  record¬ 
ings,  there  are  two  basic  record¬ 
ing  characteristics,  constant  ampli¬ 
tude  and  constant  velocity.  In  the 
former,  the  stylus  is  displaced 
equally  at  all  frequencies.  This 
would  be  ideal  from  the  standpoint 
of  recording  time  but,  due  to  the 
limited  groove  speed,  the  higher 
frequencies  present  such  a  steep 
wave  front  that  both  the  recording 
and  reproducing  stylus  could  not 
possibly  produce  and  track  such  a 
groove. 

In  constant-velocity  recording, 
the  stylus  velocity  is  constant  for  all 
frequencies  at^  the  point  where  it 
crosses  the  zero  axis  of  the  modu¬ 
lated  groove.  This  type  produces 
great  stylus  displacement  at  low 
frequencies  and  small  displacement 
at  higher  frequencies.  This  solves 
the  problem  of  stylus  tracking  at 
the  higher  frequencies,  but  unfor¬ 
tunately  the  amplitude  at  low  fre¬ 
quencies  becomes  so  great  that  the 
necessary  wide  groove  spacing  on 
lateral  recording  and  a  deep  un¬ 
modulated  groove  on  vertical  re¬ 
cording  would  reduce  the  playing 
time  from  the  present  15  minutes 


on  a  16-inch  disc  to  a  point  where 
the  playing  time  would  be  so  greatly 
shortened  as  to  make  recording  im¬ 
practical.  In  addition,  there  would 
be  mechanical  problems  of  cutter 
and  pickup  design  to  properly  track 
such  extreme  amplitudes  at  the 
lower  frequencies. 

At  present,  standard  phonograph 
records  contain  constant-amplitude 
recording  for  the  lower  end  of  the 
frequency  spectrum,  crossing  over 
to  constant-velocity  recording  at 
around  500  cycles  per  second,  al¬ 
though  in  the  past  this  crossover 
point  has  varied  from  250  to  1,000 
cycles. 

In  lateral  transcriptions  for 
broadcast  use,  the  standard  char- 
.acteristic  is  varied,  in  that  pre¬ 
emphasis  is  applied  to  the  cutter  in 
the  constant-velocity  portion  of  the 
curve,  increasing  to  16  decibels  at 
10,000  cycles  per  second.  The  stand¬ 
ard  vertical  characteristic  calls  for 
a  crossover  at  approximately  300 
cycles  per  second,  and  the  preem¬ 
phasis  of  the  constant-velocity  por¬ 
tion  of  the  curve  does  not  take  ef¬ 
fect  until  close  to  2,000  cycles,  from 
which  point  the  curve  rises  to  18-db 
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increase  at  10,000  cycles  per  sec¬ 
ond. 

Unfortunately  there  is  no  fixed 
standard  for  crossover  frequency  in 
general  use,  and  the  design  of  a 
pickup  to  respond  to  the  several 
various  characteristics  with  any 
degree  of  accuracy  is  almost  an  im¬ 
possibility. 

Crystal  Compaatatlon 

Theoretically,  an  ideal  crystal 
pickup  would  produce  a  constant 
voltage  at  all  frequencies  from  a 
constant-amplitude  recording,  and 
all  that  would  be  necessary  to 
achieve  the  desired  results  would 
be  to  introduce  the  proper  electrical 
network  to  equalize  the  pickup  out¬ 
put  on  the  constant-velocity  portion 
of  the  recording  up  to  the  output 
on  the  constant-amplitude  portion 
of  the  disc.  Practically,  however, 
the  mass  of  the  stylus,  stylus  bear¬ 
ing,  and  drive  fork,  together  with 
the  considerable  mass  of  the  crys¬ 
tal,  usually  introduces  a  resonance 
peak  in  the  neighborhood  of  2,500 
to  4,000  cycles  per  second.  This 
peak  is  generally  controlled  to  some 
degree  by  damping  pads  on  both 
sides  of  the  crystal  and  the  result  is 
that  the  rising  characteristic  up  to 
this  peak  compensates  for  the  re¬ 
duced  output  of  the  constant-veloc¬ 
ity  portion  of  the  recording. 

At  the  same  time,  crystal  stiff¬ 
ness,  together  with  damping,  intro¬ 
duce  a  resonance  at  the  lower  fre¬ 
quencies,  usually  at  from  70  to  100 
cycles  per  second.  The  peak  may  be 
lowered  in  frequency  by  the  addi¬ 
tion  of  a  considerable  mass  to  the 
tone  arm.  It  has  been  found  that  a 
great  deal  of  record  wear  takes 
plate  at  this  frequency,  if  not  actual 
failure  of  the  needle  to  track  the 
groove  at  high  amplitudes.  In  fa¬ 
vor  of  the  crystal  pickup  it  may  be 
said,  however,  that  the  voltage  out¬ 
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PICKUP  DESIGN 


Rctonanc*  peaks  below  18  q?i  and  oboTe  12,000  epe  are  a  ieoture  of  this 
new  pickup  design.  A  pressure  os  low  as  five  gronu  has  been  achieTed 
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put  is  usually  sufficiently  high  to  re¬ 
quire  little  amplification  and  its 
performance  is  quite  adequate 
within  its  frequency  range. 

The  magnetic  and  moving-coil 
types  of  pickups  in  their  ideal  form 
would  both  be  true  generators ;  that 
is,  their  output  would  be  constant 
at  all  frequencies  from  a  constant- 
velocity  recording.  In  the  theoret¬ 
ically  ideal  unit  of  either  type,  the 
output  on  the  constant-amplitude 
portion  of  the  record  would  have  to 
be  equalized  up  at  the  rate  of  ap¬ 
proximately  six  decibels  per  octave 
below  the  crossover  point,  to  com¬ 
pensate  for  the  corresponding  down¬ 
ward  slope  of  the  recording  charac¬ 
teristic. 

Two  Peaks 

The  upper  resonance  peak  on 
most  magnetic  pickups,  due  to  the 
physical  mass  of  the  armatare,  lies 
well  within  the  audible  spectrum, 
usually  between  2,500  and  4,000 
cycles  per  second.  This  peak  must 
be  suppressed  by  damping  and  also 
some  means  provided  for  keeping 
the  armature  centered  between  pole 
pieces  in  the  magnetic  gap.  How¬ 
ever,  the  damping  block  often  lowers 
the  needle  compliance  to  such  a  de¬ 
gree  of  stiffness  as  to  cause  severe 
record  wear  and  poor  tracking. 

Many  magnetic  pickup  manufac¬ 
turers  use  the  resonance  peak  at 
the  lower  end  of  the  response  curve, 
caused  by  the  natural  period  of  vi¬ 
bration  of  the  tone  arm  impinged 
against  the  stiffness  of  the  stylus, 
to  equalize  the  falling  off  below  the 
crossover  point  of  the  recording. 
Such  a  method  results  in  apparent 
“one-note  bass”  and  severe  record 
wear  at  frequencies  near  the  reso¬ 
nance  i>oint  of  the  arm. 

The  moving-coil  type  of  pickup 
has  one  great  advantage  over  the 
magnetic  type;  the  coil  has  no  af¬ 


finity  to  the  poles  of  the  magnetic 
circuit.  This  makes  possible  maxi¬ 
mum  stylus  compliance,  and  the 
physical  mass  of  the  coil  and  stylus 
assembly  may  be  reduced  to  a  point 
as  low  as  mechanical  strength  and 
the  electrical  output  desired  will 
permit. 

The  writer  has  developed  a  new 
moving-coil  pickup  design  in  which 
reasonable  mechanical  strength  and 
electrical  output  have  been  retained, 
with  a  natural  high-frequency 
resonance  of  the  order  of  12,000  to 
15,000  cycles  per  second.  The  coil 
itself  pivots  on  its  own  center  of 
gravity  and  the  mass  of  the  jeweled 
tip  of  the  stylus  determines  the 
natural  period.  A  resonance  at  this 
frequency  is  nearly  above  the  au¬ 
dible  range  of  hearing  and  amounts 
to  only  a  couple  of  decibels  in  am¬ 
plitude.  The  very  slight  cushioning 
necessary  to  maintain  the  stylus  in 
a  vertical  position  is  ample  to  sup¬ 
press  this  peak. 

The  higher  order  of  stylus  compli¬ 
ance  coupled  with  a  tone  arm  of 
usual  mass  places  the  natural  low- 
frequency  resonance  at  about  18 
cycles.  This  is  below  any  frequency 
on  the  record  and  was  purposely 
chosen  to  miss  the  15,  30,  60,  and 
120-cycle  components  which  might 
appear  as  vibration  from  the  turn¬ 


table  motor  assembly  or  hum  com¬ 
ponents  recorded  into  the  disc. 

Further,  the  very  free  displace¬ 
ment  makes  possible  a  much  lighter 
needle  pressure  than  formerly  was 
practical. 

t 

RatNit  of  Tests 

Experiments  were  run  in  which 
perfect  tracking  was  obtained  from 
flat  and  true-running  records  with 
pressures  as  low  as  five  grams.  Off- 
center  and  warped  records,  and  the 
possibility  of  the  player  being 
bumped  or  the  floor  being  shaken 
by  heavy  footsteps  or  other  jars, 
made  a  pressure  this  low  impracti¬ 
cal,  and  a  pressure  of  25  to  30 
grams  produced  negligible  wear  and 
perfect  tracking. 

One  rather  interesting  phenome¬ 
non  was  noticed  on  warped  records 
at  78  rpm;  the  inertia  of  the  arm 
increased  the  stylus  pressure  to  as 
high  as  half  a  pound  on  the  rising 
portion  of  the  disc  and  caused  the 
point  to  rise  completely  off  the  disc 
on  the  downward  side  of  the  warp. 
This  problem  was  solved  for  lateral 
records  by  pivoting  the  pickup  head 
as  close  to  the  record  as  possible, 
about  an  'inch  behind  the  stylus. 
With  the  arm  held  above  the  record 
at  a  predetermined,  point  and  the 
head  floating  vertically  at  the  end. 
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rectly  opposite  each  other  from  op¬ 
posite  sides  of  the  coil  to  the  towers 
of  a  plastic  supporting  bridge 
where  their  ends  are  anchored  se¬ 
curely.  These  vanes  are  in  the  plane 
of  the  stylus  and  are  in  line  with 
the  record  groove.  When  the 
jeweled  tip  of  the  stylus  engages 
the  record  groove,  lateral  modula¬ 
tion  causes  the  vanes  to  flex  on  the 
cepter  line  of  the  vanes  and  coil. 
This  results  in  an  oscillatory  motion 
of  the  coil  on  its  center  of  gravity. 

The  poles  of  a  small  Alnico  per¬ 
manent  magnet  are  adjusted  close 
to  each  side  of  the  coil,  each  pole 
having  a  thin  cushion  of  very  soft 
synthetic  rubber  facing  it.  These 
pads  are  brought  into  gentle  contact 
with  each  side  of  the  coil  and  serve 
both  to  hold  the  stylus  vertical  to 
the  record  laterally  and  prevent 
abrasion  between  the  coil  and  the 
pole  pieces.  These  parts  are 
mounted  on  a  heavy  aluminum 
plate,  and  a  chromium-plated  cop¬ 
per  case  with  a  suitable  opening  for 
the  stylus  protects  the  head.  An 
extremely  thin  tapered  rubber  dia¬ 
phragm  about  the  stylus -at  the 
opening  in  the  case  prevents  the  en¬ 
try  of  foreign  particles  which 
might  cause  trouble  within. 

Centtrnetion  stylus  is  tipped  with  a  tiny 

,  diamond  pin,  ground  and  polished 

As  no  generally-used  pickup  bear-  to  a  radius  on  the  tip,  which  will 
ing  construction  seemed  to  fulfill  couple  the  pickup  most  effectively 
the  above,  a  unique  method  of  to  various  types  of  recordings.  Too 
stylus  pivoting  was  developed.  The  much  emphasis  cannot  be  placed 
coil  is  wound  directly  over  a  very  upon  the  importance  of  the  proper 
thin  split  sleeve  of  silicon  steel,  stylus  tip  contour.  The  fam.iliar 
which  in  turn  is  mounted  around  steel  phonograph  needle  is  ground 
one  end  of  a  short  duralumin  stylus,  down  by  the  record  to  fit  the  groove 
This  coil  is  of  No.  46  enamelled  wire  during  the  first  few  revolutions  on 
and  has  a  direct-current  resistance  all  records  sold  for  home  use,  an 
of  50  ohms.  abrasive  being  present  in  the  mix 

Two  thin  plastic  vanes  extend  at  for  this  purpose.  The  diamond  is 
right  angles  to  the  stylus  and  di-  the  only  material  known  which  will 


the  necessary  lateral  mass  and  in¬ 
ertia  is  retained  and  the  vertical 
inertia  never  sends  the  stylus  pres¬ 
sure  over  50  grams,  even  on  badly 
warped  records. 

Moving-coil  pickups  have  been 
used  for  some  time  on  vertical  rec¬ 
ordings  and  their  mechanical  de¬ 
sign  for  this  purpose  consists  sim¬ 
ply  of  a  short  stylus  with  a  small 
coil  mounted  on  the  end  opposite 
from  the  tip,  the  whole  mounted 
upon  two  flexible  flat  springs  so  that 
the  coil  is  in  a  magnetic  field. 

Vertical  modulation  from  the  rec¬ 
ord  groove  causes  the  stylus  and 
coil  to  vibrate  in  plunsrer-like  man¬ 
ner,  thereby  generating  a  current 
in  the  coil.  Heretofore,  a  pickup  of 
this  t3rpe  has  not  been  generally 
available  for  lateral  recordings. 

These  factors  were  kept  in  mind 
during  development  of  the  writer's 
design : 

(1)  The  mass  of  all  vibrating 
parts  must  be  kept  as  low  and  as 
close  to  the  axis  of  rotation  as  pos¬ 
sible. 

(2)  The  stylus  must  not  repro¬ 
duce  vertical  components  in  a  lat¬ 
eral  record  or  vertical  vibration 
from  the  turntable. 


Strips 


Split  sleeve 


Durolumin 


Construction  of  the  stylus  ossembly. 
The  coil  is  cemented  to  two  cellulose- 
nitrate  strips  for  support 


resist  this  abrasive  action  and  its 
contour  must  be  correct  from  the 
start. 


Tom  Arm  Housing 

The  head  is  mounted  inside  a  pro¬ 
tective  housing  on  the  end  of  the 
reproducer  arm  and  a  suitable  han¬ 
dle  extends  through  a  slot  in  the 
side  of  this  housing  so  the  repro¬ 
ducer  head  may  be  lowered  gently 
to  the  record.  When  the  reproducer 
head  is  raised  by  the  handle  from 
the  recArd  as  far  as  the  slot  per¬ 
mits,  the  whole  arm  rises  from  an 
adjustable  stop  at  the  rear.  Ball 
bearings  at  two  points  on  the  arm 
are  provided  for  perfectly  free 
tracking  at  low  stylus  pressures. 

In  general,  the  low  frequencies 
must  be  equalized  up  to  the  cross¬ 
over  point  of  the  recording  and 
there  are  various  means  of  achiev¬ 
ing  this.  Provisions  must  be  made, 
however,  for  altering  this  equaliza¬ 
tion  to  match  the  various  recording 
characteristics  now  in  general  use. 
Mechanical  resonance  as  a  means  of 
providing  a  low-frequency  em¬ 
phasis  is  to  be  avoided.  Equaliza¬ 
tion  in  the  amplifler  which  is  used 
is  one  method  of  providing  the 
necessary  bass  accentuation,  but  a 
simple  unit  to  go  directly  in  the 
pickup  circuit  would  be  more  satis¬ 
factory,  particularly  if  accurate 
means  can  be  provided  for  switch¬ 
ing  to  match  the  unit  to  various  re¬ 
cording  characteristics  and  for 
preferences  of  tonal  balance. 


^  ftrminols  n 


At  (a)  th«  method  of  supporting  the  coil  and  its  associated  cellulose-nitrate 
strips  by  means  of  a  plastic  bridge  is  shown.  At  (b)  is  a  complete  mounting 
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SALES  ENGINEERING 


Selling  electronic  equipment  to  industry  in  the  post-war  years  will  not  be  easy,  in  spite 
of  the  progress  that  has  been  made  during  the  war.  It  will  require  many  young  men, 
.  with  technical  as  well  as  sales  training,  to  do  the  job 


IN  SPITE  of  the  tremendous  strides 
made  during  the  war,  the  prob¬ 
lem  of  selling  industrial  electronic 
products  to  industry  in  the  post¬ 
war  years  will  be  no  easy  task. 

Experience  has  shown  the  diffi¬ 
culties  involved  when  introducing 
new  things  into  the  consumer  mar¬ 
ket.  Selling  the  industrial  market 
is  doubly  difficult.  It  involves,  first, 
the  necessity  of  attracting  the  at¬ 
tention  of  more  exacting  people 
to  a  new  product.  Secondly  it  will 
require  a  marshalling  of  technical 
as  well  as  economic  facts  relative  to 
each  item  involved,  and  a  proper 
presentation  of  these  facts. 

Salesmen  Mast  Be  Technicians 

In  the  main,  the  man  who  must 
be  sold  industrial  electronics  is  him¬ 
self  an  engineer,  or  at  least  a  tech¬ 
nician.  The  men  who  sell  him  must, 
therefore,  be  at  least  technicians  if 
not  engineers. 

All  are  agreed  that  the  electronic 
developments  of  the  war  represent 
a  fascinating  story.  Almost  all  who 
are  aware  of  the  problems  involved 
in  industry  nevertheless  agree  that 
men  with  the  proper  technical  and 
sales  training  are  necessary  to  tell 
it.  In  fact,  the  use  of  electronic 
equipment  in  industry  after  the 
war  will  in  the  author's  opinion  ad¬ 
vance  in  almost  direct  proportion  to 
the  number  of  capable  sales  engi¬ 
neers  that  are  available  to  tell  that 
story. 

It  would,  of  course,  be  impossible 
to  quickly  develop  men  capable  of 
expertly  handling  all  the  problems 
involved  in  electronic  sales  engi¬ 
neering.  Complete  development 
usually  requires  years  of  practical 
experience  along  with  a  natural 
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talent  for  the  work.  It  is  not  too 
soon  to  start  developing  such  men 
now. 

Need  for  Yoeng  Mm 

The  greatest  need  immediately 
after  the  war  will  be  for  young 
sales  engineers  capable  of  making 
effective  personal  contacts  in  the 
field.  Serening  and  carefully 
choosing  applicants  for  this  work 
as  soon  as  possible  will  prove  highly 
profitable. 

Good  sales  engineers  are  difficult' 
to  make  and  it  would  be  wise  to 
start  training  with  proper  mate¬ 
rial.  A  study  of  the  steps  taken  by 
other  and  older  industries  shows 
the  careful  attention  directed 
toward  the  proper  selection  and 
schooling  of  youngsters.  Courses 
which  are  carefully  planned,  extend¬ 
ing  from  one  month  to  two  years, 
combining  theoretical  training  and 
practical  experience,  have  been  em¬ 
ployed  extensively.  The  electronic 
industry  must  adapt  a  similar 
course  of  training.  Actually,  its 
need  for  such  training  is  greater 
than  that  of  any  other  industry  to¬ 
day  because  of  the  almost  complete 
lack  of  adequately  trained  personnel 
in  the  field  at  the  moment  as  well 
as  the  tremendous  scope  of  applica¬ 
tions. 

It  is  interesting  to  analyze  what 
makes  a  good  sales  engineer  “tick”. 
Essentially,  his  most  important 
qualification  should  be  his  ability 
to  seU.  Engineering  can  be  taught, 
but  sales  ability  is  largely  an  innate 
characteristic.  When  choosing  pos¬ 
sible  applicants,  therefore,  make 
certain  the  man  has  some  natural 
sales  ability. 

The  sales  engineer  must  obvi¬ 


ously  know  his  product  thoroughly. 
Time  spent  in  training  the  young 
applicant  before  he  goes  into  the 
field  is  extremely  important 
,1'  Probably  the  most  important  sin¬ 
gle  qualification  to  develop  in  a  man 
is  an  extension  of  any  innate  ability 
he  might  have  to  employ  his  techi- 
cal  and  sales  training  in  the  right 
proportions.  Such  judgment  is  usu¬ 
ally  difficult  to  find. 

Opportaaitiat 

The  term  “engineering”  covers 
much  more  than  just  design.  Large 
industrial  companies  are  looking 
more  and  more  to  the  engineer  for 
business  management,  market  anal¬ 
ysis,  distribution  leadership  and 
selling. 

The  electronic  sales  engineer,  par¬ 
ticularly,  will  have  very  great  op¬ 
portunities  after  the  war.  Working 
in  a  widening  market,  and  in  con¬ 
stant  contact  with  actual  conditions 
in  the  field,  he  will  necessarily  enter 
into  the  planning  of  every  phase  of 
manufacture  and  distribution  of  the 
products  he  is  selling. 

A  basic  training  in  sales  engi¬ 
neering  offers  the  young  technician 
an  important  background  for  future 
leadership  in  the  electronic  field. 
There  is  no  substitute  for  the  prac¬ 
tical  business  experience  gained 
from  selling.  It  teaches  a  man  to 
get  along  with  others  and  develops 
a  sense  of  economic  right  and  wrong 
which  must  be  inherent  in  good 
business  management. 

From  a  remunerative  standpoint, 
the  sales  engineer  also  has  a  good 
future  to  look  forward  to.  Men 
combining  selling  talent  and  engi¬ 
neering  experience  will  always  be 
at  a  premium  and  well  paid. 
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Piedimensioning 


Mvcwuring  cm  edg*  dimension  of  a  loaf  of  100  crystal  blonks  with  an  Electro- 
Limit  Gage  daring  hand  lapping  of  edge  dimensions  to  a  tolerance  of  0.0002 
inch.  Each  scale  dirision  on  the  meter  of  the  gage  represents  0.00002  inch 
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The  Art  method  of  lapping  or 
beveling  the  edge  of  each  indi¬ 
vidual  quartz  crystal  plate  to  bring 
up  activity  has  been  used  since  the 
inception  of  quartz  crystal  cutting, 
and  is  still  the  most  commonly  used 
method  in  the  industry  today.  This 
procedure,  while  effective,  tends  to 
produce  crystal  plates  which  show 
large  differences  in  their  behavior 
from  unit  to  unit,  particularly  in 
respect  to  deviations  in  activity 
when  subjected  to  considerable 
change  in  temperature. 

Predimensioning,  the  alternative 
method  of  making  crystal  plates,  is 
based  upon  the  premise  that  the 
properties  of  crystalline  quartz  are 
consistent  and  insofar  as  piezo¬ 
electric  and  elastic  properties  are 
concerned,  each  mother  crystal  is 
similar  to  every  other  crystal. 
Therefore,  it  should  be  possible  to 
cut  and  finish  plates  in  such  a  man¬ 
ner  that  when  all  are  handled  in 
exactly  the  same  way,  equal  per¬ 


formance  can  be  expected  from  each 
of  the  resulting  crystal  plates  with¬ 
out  resorting  to  beveling. 

Fluctuations  in  activity,  indi¬ 
cated  by  a  drop  in  the  reading  of  a 
grid  current  meter,  occur  during 
temperature  cycling  as  the  various 
modes  of  motion  interfere  due  to 
coupling  between  the  different  vi¬ 
brations*.  Since  in  the  BT-cut 
plates  the  interfering  vibrations 
are  dependent  largely  on  the  edge 
or  square  dimensions,  and  the  basic 
frequency-determining  shear  vibra¬ 
tions  are  dependent  on  the  thick¬ 
ness  dimensions,  the  several  dimen¬ 
sions  must  bear  certain  propor¬ 
tional  relationships  that  will  create 
stable  and  uniform  amplitude  of 
vibration  through  the  relatively 
wide  ranges  of  unequal  expansion 
and  changes  in  elastic  properties  in 

•  For  details  of  Tlbration  theory  and  the 
particular  interferences  between  modes 
which  produce  undesirable  results,  see 
Sykes,  R.  A.,  Modes  of  Motion  in  Quartz 
Crystals,  the  Effects  of  Coupling  and 
Methods  of  Design.  Bell  System  Technical 
Journal,  XXUI,  Jan.,  1944. 


different  directions  that  are  due  to 
changes  in  temperature. 

Predimensioning  is  a  technique 
for  so  determining  dimensions  of 
crystal  plates  of  given  orientation, 
made  from  crystalline  quartz,  that 
the  crystal  units  will  operate  at  the 
desired  frequency  and  activity  in  a 
stable  and  uniform  manner  over 
wide  ranges  of  temperature.  It  is 
a  feature  of  this  method  that  me¬ 
chanical  variables  resulting  in  dif¬ 
ferences  in  the  electrical  or  elastic 
characteristics  must  be  held  within 
close  yet  workable  limits. 

Principal  factors  governing  the 
consistency  of  performance  are 
found  to  be  the  uniformity  of  (l) 
orientation,  (2)  dimensions,  (3) 
contour,  (4)  surface  finish,  (5) 
electrode  characteristics,  (6)  clean¬ 
liness,  and  (7)  perfection  of  the 
crystalline  quartz. 

Advaatagat  of  Prodinoatieaiag 

There  are  many  advantages  in 
using  the  predimensioning  tech¬ 
nique  in  addition  to  the  elimination 
of  undesirable  coupling  and  the  pro¬ 
duction  of  uniform  activity  over  the 
temperature  range.  Outstanding 
among  these  is  that  predimension¬ 
ing  lends  itself  to  mass-production 
methods,  particularly  in  the  finish¬ 
ing  operation.  It  permits  more  uni¬ 
form  production  and  quality,  re¬ 
quires  only  one. size  blank  per  fre¬ 
quency,  permits  contouring  the  sur¬ 
face  for  maximum  activity,  reduces 
the  number  of  rejections  at  the  cali¬ 
brating  positions,  reduces  tendency 
to  lap  or  etch  beyond  the  desired 
frequency,  and  avoids  most  of  the 
failures  in  temperature  cycling. 

The  basis  of  mass-production 
methods  is'  the  breaking  down  of 
operations  in  order  to  simplify 
them,  thus  permitting  more  units 
to  be  handled  in  a  given  time. 
With  crystal  plates  made  by  pre¬ 
dimensioning,  all  the  blanks  of  a 
particular  frequency  are  exactly  the 
same  at  the  finishing  position,  and 
it  is'  therefore  possible  to  calibrate 
large  numbers  of  plates  simultan¬ 
eously.  Production  methods  and 
procedures  can  be  simpilfied,  since 
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Quartz  Crystal  Plates 

/ 


Loaves  of  blanks  for  a  particular  frequency  are  lapped  to  final  square-edge  dimensions 
within  0.0002-inch  tolerance,  permitting  mass-production  methods  for  final  finishing  and 
calibrating  and  giving  better  than  98-percent  acceptance  in  temperature-cycling  tests. 
Charts  give  optimum  edge  dimensions  for  square  BT-cut  plates  from  4.5  to  8.1  Me 
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Comparison  oi  predimensioned  crystal 
plate  (haying  square  edges)  with  a 
plate  finished  by  the  Art  method  (hav¬ 
ing  beveled  edges) 

each  blank  is  handled  in  exactly  the 
same  manner.  This  makes  for 
greater  uniformity  and  definitely 
increases  the  quality  of  perform¬ 
ance  obtainable  at  each  operation. 
Since  all  crystal  plates  are  alike,  the 
process  permits  using  a  uniform 
contour  for  the  surface  of  the  crys¬ 
tal  and  obtaining  this  by  automatic 
means. 

One  of  the  main  causes  for  re¬ 
jection  when  crystal  plates  are  cali¬ 
brated  to  frequency  by  the  Art 
method  is  their  loss  of  activity  as 
the  plate  is  brought  into  frequency. 
On  the  other  hand,  when  a  crystal 
plate  has  been  dimensioned  prop¬ 
erly,  no  such  activity  dip  will  occur. 
As  a  rule,  a  dimension  is  not  consid¬ 
ered  satisfactory  unless  at  least  95 
percent  of  all  crystal  plates  main¬ 
tain  their  high  activity  through  the 
temperature  cycling  test. 

Crystal  plates  of  frequency  for 
which  sufficient  production  volume 
is  needed  to  permit  proper  analysis 
can  be  economically  dimensioned  so 
that  96  to  98  percent  of  the  pro¬ 
duction  will  prove  satisfactory  over 
the  entire  temperature  cycle  re¬ 


quirements  from  — 65®C  (  — 67®F) 
to  +90°C  (-1-194°F).  At  Philco 
Corporation  such  percentages  have 
been  maintained  for  over  a  year  on 
crystal  plates  of  the  DC-30  and 
DC-31  types,  which  significantly 
have  relatively  high  activity  re¬ 
quirements  in  comparison  with  the 
better-known  CR-1  types. 

Frequency  Constants 

The  frequency  of  AT  and  fiT-cut 
crystal  plates  vibrating  in  high- 
frequency  shear  is  controlled  by  the 
thickness  of  the  blank,  so  that  a  re¬ 
duction  in  the  thickness  of  the 
blank  increases  the  frequency.  The 
frequency  follows  the  formula  /  = 


K/t,  where  /  is  the  frequency  in 
kilocycles,  t  the  thickness  of  the 
plate  in  millimeters,  and  K  a  con¬ 
stant.  For  AT  cuts,  K  —  1670;  for 
BT  cuts,  K  =  2560.  For  Philco 
crystals  the  BT  constant  is  2560 
over  the  frequency  range  of  4  to  8 
megacycles  when  using  appropriate 
contours  for  the  sizes  covered  in  the 
edge  dimensioning  charts  now 
available. 

Contouring  Crystal  Flatos 

Experiments  prompted  by  prob¬ 
lems  encountered  in  mass  produc¬ 
tion  of  quartz  crystal  plates  have 
shown  that  surface  contour  is  not 
only  aiF  important  factor  determin- 


Chocldng.tho  donblo  convoxity  oi  an  individual  crystal  plain  with  a  visual 
gage  on  which  each  scale  division  represents  0.00001  inch 
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inff  activity,  but  requires  a  critical 
specification  within  very  narrow 
tolerances.  The  lower-frequency 
BT-cut  crystal  plates  (4  to  5  meg¬ 
acycles)  require  somewhat  greater 
convexity  of  contour  than  do  the 
higher  frequencies. 

In  order  to  determine  the  best 
contour  for  a  given  frequency,  each 
finishing  operator  was  required  to 
save  her  most  active  crystal  plate, 
with  its  electrodes,  from  each  day’s 
production  for  a  period  of  four 
months.  These  plates  were  collected 
at  the  end  of  each  shift  and  ana¬ 
lyzed  for  contour,  orientation,  edge 
dimensions,  electrode  land  heights 
and  quality  of  the  electrodes.  From 
the  resulting  accumulated  data  it 
was  found  that  the  amount  of  dou¬ 
ble  convexity  required  for  maxi¬ 
mum  activity  ranged  from  twenty 
millionths  of  an  inch  for  8-mega¬ 
cycle  plates  to  eighty  millionths  of 
an  inch  for  4-megacycle  plates,  as 
shown  in  Fig.  1. 

The  measurements  of  surface 
convexity  were  made  on  a  Sheffield 
visual  ten-millionths  gage  by  using 
the  following  procedure;  (1)  The 
gauge  was  set  to  read  zero  at  the 
center  of  the  plate ;  (2)  the  plate  of  the  double  convexity.  Each  scale 
was  then  moved  along  its  diagonal  division  for  this  instrument  is  ten 
until  the  spindle  was  resti{ig  at  a  millionths  of  an  inch, 
point  i  inch  in  from  the  comer  of  Such  measurements  should  be 
the  plate ;  (3)  the  number  of  divi-  made  at  all  four  corners.  The  thick- 
sions  negative  on  the  scale  of  the  ness  differences  should  agree  at  the 
gage  from  the  original  zero  setting  four  comers  within  one  scale  divi- 
was  read  to  determine  the  extent  sion,  or  0.000010  inch.  When  a  pro- 


Trimming  a  crysted  blank  squar*  in  r*- 
lation  to  its  X  edge  in  order  to  hold 
accurate  edge  orientation 
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PIG.  1 — Effect  of  conToxity  on  octirity  at  fire  different  freciuendes  for  BT-cut 
crystal  plates.  All  crystal  plates  for  a  giren  frequency  are  alike  in  the 
predimensioning  method,  permitting  production  of  a  uniform  surface  contour 
for  the  plotes  by  automatic  mecms 
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cedure  for  maintaining  proper  con¬ 
touring  in  lapping  was  developed, 
this  specification  for  convexity  was 
rigidly  enforced,  and  played  a  large 
part  in  making  possible  the  follow¬ 
ing  results  of  production  by  the  di¬ 
mensioning  process :  (1)  Rejections 
in  final  calibration  and  temperature 
cycling  were  reduced  13  percent  on 
crystal  plates  ranging  from  4  to  6 
megacycles,  and  30  percent  on 
plates  ranging  from  6  to  8.5  mega¬ 
cycles  (DC-31  and  DC-30  types) ; 
(2)  elimination  of  special  reproc¬ 
essing  of  rejected  plates  by  trained 
operators;  (3)  a  more  stable  crys¬ 
tal  plate  with  a  higher  constant  ac¬ 
tivity  reading;  (4)  lapping  by  ma¬ 
chine  to  within  1  to  2  kc  of  channel 
frequency,  with  its  resulting  in¬ 
crease  in  output  per  operator  in  the 
calibration  department. 

When  hand  lapping  to  frequency 
was  replaced  by  etching  to  'fre¬ 
quency,  surface  contouring  assumed 
even  greater  importance. 


Cleaaing  of  Crystal  Platas 


Of  all  the  requirements  necessary 
in  establishing  a  high  degree  of 
uniformity  in  production,  cleaning 
is  probably  the  most  important  be¬ 
cause  both  activity  and  frequency 
are  affected  by  traces  of  foreign 
matter.  A  quartz  crystal  plate  is 
affected  mechanically  by  the  slight¬ 
est  change  in  loading  and  this  shows 
up  in  its  electrical  performance. 
Since  all  materials  and  gases  with 
which  the  quartz  may  come  in  con¬ 
tact  are  contaminated  with  foreign 
matter,  it  becomes  a  major  problem 
to  control  this  variable. 

If  one  touches  a  quartz  crystal 
plate  with  the  fingers,  the  quartz 
becomes  loaded  with  both  organic 
and  inorganic  matter.  The  organic 
oils  may  be  removed  by  a  degreas¬ 
ing  process,  while  the  inorganic 
salts  must  be  dissolved  with  water 
since  the  degreasing  agents  will  not 
remove  them.  Actual  brushing  of 
the  surface  is  required  to  remove 
many  embedded  particles.  No  chem¬ 
ical  has  yet  been  discovered  that 
will  clean  quartz  without  scrubbing. 
(Contrary  to  common  impression 
pure,  clean  hydrofluoric  acid  does 
not  clean  quartz.) 

Scrubbing  is  aided  by  soaps,  but 
a  soap  that  lathers  is  not  necessar¬ 
ily  the  cleaner  soap,  because  of  the 
need  for  greater  care  in  rinsing. 
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As  soon  as  ordinary  tap  water  con¬ 
tacts  lathery  soap,  an  insoluble  pre¬ 
cipitate  is  usually  formed,  which 
may  load  the  crystal  plate.  There 
are  a  few  powdered,  latherless  soaps 
on  the  market  which  go  readily  into 
solution  in  water  to  form  a  very  fine 
scrubbing  solution  which  is  easily 
rinsed  away.  When  it  is  necessary 
to  rinse  a  crystal  plate  it  should  be 
spun  dry  and  then  handled  only 
with  ivory-tipped  tweezers. 

While  it  is  believed  that  no  crys¬ 
tal  plate  can  be  truly  cleaned  with¬ 
out  scrubbing,  it  is  also  true  that  a 
hot  chemical  vapor  degreasing 
treatment  is  equally  essential.  The 
use  of  hot  vapors  avoids  the  neces¬ 
sity  of  drying  with  rags  or  tissue, 
which  is  always  poor  practice. 
Cleaned  crystal  plates  should  not 
come  into  contact  with  dirty  air,  if 
ideal  results  are  expected. 

It  is  quite  easy  to  determine 
whether  a  crystal  plate  has  been 
properly  cleaned  by  measuring  its 
frequency  after  every  cleaning  op¬ 
eration,  care  being  taken  to  replace 
the  plate  between  its  electrodes  in 
the  same  orientation  and  position 
as  when  removed.  When  a  crystal 
plate  is  clean,  scrubbing,  degreas¬ 
ing,  stripping,  boiling  or  any  other 
cleaning  method  will  not  raise  its 
frequency  unless  quartz  is  removed 
as  by  abrasive  action.  It  is  npted 
that  many  soaps  and  cleansing 
powders  contain  abrasives  which 
will  wear  away  quartz,  even  though 
the  Mohs  hardness  of  the  abrasive 
particles  is  below  that  of  quartz. 

A  good  definition,  therefore,  for 
a  clean  crystal  plate  would  be  one 
which  cannot  be  raised  in  fre¬ 
quency  by  any  cleansing  method 
which  does  not  include  abrasive 
action. 

It  is  self-evident  that  the  more 
nearly  clean  a  crystal  plate  is,  the 
higher  is  its  activity.  We  have, 
therefore,  a  double  check  on  cleanli¬ 
ness  since  both  activity  and  fre¬ 
quency  will  increase  with  cleaning. 

Serfaec  Cheraeter 

The  character  of  the  surface  and 
the  degree  of  polish  on  a  crystal 
plate  are  dependent  on  the  size, 
hardness  and  sharpness  of  the  cut¬ 
ting  material  used  in  lapping,  or  on 
the  method  and  degree  of  chemical 
reaction  due  to  etching.  The  more 
regular  and  even  the  surface  of  a 


crystal  plate,  the  better  the  stabil¬ 
ity  and  activity.  To  obtain  good  re¬ 
sults  a  very  fine  abrasive,  similar  to 
optical  powder  No.  304,  should  be 
used  for  the  final  lapping  and  fin¬ 
ishing  operations.  A  fine  abrasive 
should  be  used  even  when  crystal 
plates  are  to  be  finished  finally  by 
etching  to  frequency,  because  a 
smooth  surface  is  an  important  fac¬ 
tor  in  insuring  consistency  in  the 
rate  of  etching. 

Numerous  life  tests  on  crystal 
plates  have  proven  the  great  im¬ 
portance  of  good  surfacing  in  order 
to  obtain  a  constant  frequency  and 
activity  performance  over  an  un¬ 
limited  period  of  time. 

Pressurc-Typ*  Eicetrodes 

Electrodes  of  the  pressure  type, 
commonly  used  for  support  of  high- 
frequency  shear-type  crystal  plates, 
are  designed  to  support  the  crystal 
plate  at  its  four  coiners.  The  sup¬ 
porting  areas  or  lands  are  critical 
for  the  proper  performance  of  the 
crystal  plate. 

The  crystal  plate  is  a  vibrating 
electromechanical  body,  supported, 
coupled,  and  electrically  driven  by 
electrodes  which  are  rigid  and  fixed. 
The  supporting  of  the  crystal  plate 
by  its  four  corners  should  be  ac¬ 
complished  with  the  use  of  clamp¬ 
ing  areas  as  small  as  possible.  The 
areas  must  be  large  enough,  how¬ 
ever,  to  provide  stability  and  not  to 
chip  the  corners  of  the  plate.  The 
supporting  areas  should  all  be  in  a 
plane  to  prevent  torque  stresses  on 


the  plate  and  should  be  well  polished 
to  indicate  cleanliness  and  to  insure 
good  electrical  contact. 

The  activity  of  a  quartz  crystal 
plate  becomes  greater  as  the  effec¬ 
tive  electrode  surfaces  are  brought 
closer  to  the  surface  of  the  quartz. 
This  is  by  reason  of  the  increased 
electrical  effectiveness  of  the  plates. 
On  the  other  hand,  when  electrodes 
are  so  close  to  the  quartz  as  to  in¬ 
troduce  mechanical  damping,  there 
is  a  reduction  in  activity.  With  ex¬ 
tremely  minute  air  gaps  the  prob¬ 
lem  of  dust-free  mounting  becomes 
particularly  serious  because  of  the 
damping  effects  of  minute  particles 
in  this  constricted  region.  A  fur¬ 
ther  damping  effect  is  that  of  acous¬ 
tic  waves  when  the  air  gap  is  an 
even  quarter-wavelength  of  the 
supersonic  wave.  A  minimum 
amount  of  acoustic  damping  is  pro¬ 
duced,  however,  when  the  air  gap  is 
exactly  an  odd  quarter-wavelength. 

Figure  2  is  drawn  to  show  as  a 
function  of  frequency  (based  on  a 
velocity  of  sound  of  33,000  centi¬ 
meters  per  second)  the  calculated 
values  of  the  air  gap  for  an  odd 
quarter  wavelength,  and  the  allow¬ 
able  deviation  from  the  optimum 
value.  The  region  beyond  the  us¬ 
able  limits  should  be  avoided  in  the 
design  of  crystal  plates  because  of 
the  increased  damping  produced  by 
the  acoustic  waves. 

The  frequency  change  with  land 
heights  permits  a  vernier  fre¬ 
quency-controlling  method  as  shown 
in  Fig.  3;  however,  this  variation 


Transferring  finished  crystal  plertes 
and  electrodes  from  the  hot-vopor  clean¬ 
ing  rack  into  holders,  using  ivory- 
tipped  tweesers  to  prevent  further 
contominotion 


Mochine-lapping  a  loaf  of  100  erystol 
blonks  on  all  four  sides  to  a  toleronce 
of  0.001  inch  daring  rough  predimen¬ 
sioning.  The  blanks  ore  held  tegether 
with  was  daring  predhuenslotiing 
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should  still  be  in  agreement  with 
the  allowable  land  height  tolerances 
set -by  their  effects  on  activity  as 
shown  in  Fig.  2. 

The  metal  used  in  electrodes 
should  have  a  coefficient  of  expan¬ 
sion  .which  is  the  same  as  that  of 
the  quartz  of  the  given  orientation 
and  should  be  a  metal  which  does 
not  oxidize  or  corrode  easily. 


and  their  effect  on  temperature  cy¬ 
cling  and  ageing.  BT-cut  crystal 
plates  which  had  been  rejected  on  a 
visual  inspection  for  bubbles  were 
used  in  the  experiment.  Forty-six 
percent  of  the  plates  containing 
bubbles  passed  on  DC-31  specifica¬ 
tions  on  temperature  cycling.  The 
location,  size  and  number  of  bubbles 
definitely  controlled  the  effect  they 
had  on  activity.  A  bubble  located 
in  the  center  of  the  plate  either 
made  the  plate  dead  or  unusable  for 
activity,  but  bubbles  near  the  cor¬ 
ners  had  only  a  small  effect  on  the 
activity,  and  no  noticeable  effect  on 


Natarol  Flows  i«  Qoartz 

Any  breaking  up  of  the  molecular 
regularity  in  a  quartz  crystal  plate 
will  affect  its  elastic  characteristics 
to  some  extent,  even  though  the  ef- 


Intorior  ei  tomparaturo-cycling  •quipmont.  showing  solonoid-actuatsd  moch- 
on  ism  usod  to  dob  rod  point  on  iroquonq^  relocts  and  groon  pednt  on  octirity 
*  roiocts  during  tho  temperoturo-cycling  tost 


feet  may  be  too  small  to  evaluate. 
There  are,  however,  certain  allow¬ 
able  tolerances  in  activity  require¬ 
ments  which  make  it  possible  to 
use  many  types  of  flaws  within 
certain  degree  of  size  and  prev¬ 
alence. 

It  is  doubtful  whether  twinning 
of  any  size  can  be  tolerated  in  a 
plate  of  high  activity  requirement, 
unless  the  twinned  region  be  very 
small  and  located  near  an  area  of 
least  motion,  as  under  the  lands. 

An  intensive  study  of  bubbles 
was  made  to  determine  the  regions 
in  a  plate  which  are  most  affected 
by  the  presence  of  bubbles,  the 
types  and  sizes  of  these  allowable, 


the  type  of  activity  curve  in .  the 
temperature  cycling. 

Frequency  and  activity  curves 
on  crystal  plates  that  contained 
bubbles  but  which  had  once  passed 
frequency  and  activity  tests  did 
not  reveal  any  effects  or  ageing  be¬ 
yond  the  specified  limits  caused  by 
the  presence  of  bubbles.  The  aver¬ 
age  frequency  change  in  six  months 
was  minus*  30  cycles  on  a  4.5-Mc 
crystal  plate.  In  addition  to  the 
periodic  checks  on  activity  and  fre¬ 
quency,  these  plates  were  over¬ 
driven  at  the  end  of  3  months  for  a 
period  of  ten  minutes  at  twice  their 
normal  peak  activity,  with  no  re¬ 
sulting  casualties. 


One  thousand  plates  in  the  eight- 
megacycle  band  were  processed 
from  heavily  blue-needled  quartz 
with  no  noticeable  change  in  yield 
or  percentage  of  rejections  in  tem¬ 
perature  cycling.  If  in  processing 
these  plates  the  procedure  had  not 
been  accurately  controlled  to  exact 
specifications,  a  difference  would 
probably  have  been  noticed.  Since 
there  is  a  wide  safety  margin  for 
activity  in  the  design  of  the  unit 
for  perfect  quartz  a  slight  loss  in 
activity  was  not  critical. 

Rutile  is  foreign  matter  which 
renders  the  crystal  plate  useless 
when  such  needles  are  present,  be¬ 
cause  of  extreme  damping  action. 

Phantom  areas  in  the  quartz  have 
no  noticeable  effect  on  the  oscillat¬ 
ing  plate.  Plates  have  been  noted 
in  production  which  are  dark  in  one 
half  and  light  in  the  other  half,  but 
which  show  a  normal  activity. 

Other  types  of  flaws  may  also 
produce  undesirable  effects,  but  the 
data  now  available  on  these  does 
not  permit  drawing  any  definite 
conclusions. 


Oporotieiial  Requir«m«*tt 

For  predimensioning  to  work 
satisfactorily  it  is  necessary  that 
certain  tolerances  be  maintained  in 
various  operations.  In  sawing 
wafers  a  tolerance  of  :+rl0  minutes 
of  arc  from  the  ZZ'  and  XX'  is  per¬ 
mitted.  These  limits  are  easily 
held,  but  in  order  to  guarantee  that 
the  specification  has  been  met,  each 
blank  is  X-ray  checked  after  trim¬ 
ming  but  before  it  is  forwarded  to 
the  next  operation.  Holding  this 
tolerance  at  the  sawing  operation 
guarantees  that  all  blanks  reaching 
the  finishing  room  will  be  within 
=±rl5  minutes  on  ZZ'  angle  and  15 
minutes  on  the  XX'  angle.  These 
tolerances  should  be  the  maximum 
variation  allowed  when  plates  are 
being  designed  to  operate  over  wide 
temperature  ranges  with  rigid  ac¬ 
tivity  and  frequency  requirements. 
There  is,  however,  some  leeway  in 
these  limits  depending  on  the  de¬ 
gree  of  control  of  other  variables. 

The  required  accuracy  of  edge 
orientation  is  determined  by  the 
type  of  crystal  plate  being  manu¬ 
factured.  At  Philco  Corporation  all 
crystal  plates  are  held  on  the  edge 
orientation  to  =tl5  minutes.  How¬ 
ever,  if  the  ZZ'  and  XX'  angles  are 
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FIG.  2 — Permissible  range  of  Toriation  in  land  heights  for  FIG.  3 — Vernier  adiustmeni  of  the  frequency  of  a  BT-cut 

good  actiTity  performance  at  any  frequency  in  the  range  from  quarts  crystal  plate  by  varying  electrode  land  heights  is 

3.5  to  9  Me  entirely  possible,  os  shown  here 


close  to  the  zero-tolerance  condition 
edge  orientation  can  be  off  as  much 
as  =t:45  minutes.  Crystal  plates  that 
are  beyond  45  minutes  on  this  edge 
angle  will  not  perform  satisfacto¬ 
rily  over  the  temperature  cycle  if 
the  requirements  on  activity  are 
rigid. 

After  the  crystal  plates  have 
been  rough-lapped,  approximately 
one  hundred  are  stacked  in  a  loaf, 
with  wax  holding  them  together. 
This  loaf  is  lapped  by  machine  on 
all  four  sides  until  the  loaf  is 
within  0.001  of  an  inch  of  the  final 
square  edge  dimensions  desired. 
The  last  0.001  inch  of  material  is 
removed  by  hand  lapping  on  a  sta¬ 


tionary  lap.  The  tolerances  usually 
specified  in  the  hand  lapping  of  the 
loaf  on  the  length  and  width  are 
±0.0002  inch  for  a  crystal  plate, 
whose  length  and  width  are  equal. 
Some  frequencies  offer  difficulty  in 
finding  a  suitable  dimension  with 
length  and  width  equal  for  the 
0.0002-inch  tolerance  and  one  must 
use  a  tolerance  of  ±0.0001  inch. 
This  is  a  tolerance  which  can  eas¬ 
ily  be  held  when  crystal  plates  are 
finished  in  loaves  by  hand.  If  it  is 
felt  in  a  given  plant  that  this  tol¬ 
erance  is  too  small  or  too  critical  or 
if  it  fails  to  give  the  desired  yield 
in  the  temperature  cycle,  a  pair  of 
dimensions  can  be  sought  for  a 


slightly  rectangular  plate.  This  in¬ 
volves  the  necessity  of  keeping 
track  of  the  X'  and  directions 
in  the  blanks. 

Edge  dimensioning  charts  can  be 
prepared  for  rectangular  crystal 
plates  where  the  length  and  width 
are  shown  for  the  various  bands; 
however,  confining  the  charts  to 
square  plates  avoids  complicating 
the  manufacturing  process. 

Temparotar*  Cycle 

Temperature  cycling  during  edge 
dimensional  investigations  was  car¬ 
ried  out  by  observation  of  activity 
and  frequency  meters,  with  manual 
recording  over  the  temperature 
range  at  a  fairly  rapid  rate  of 
change.  This  method  was  supple¬ 
mented  by  cycling  the  units  in  lab¬ 
oratory  apparatus  capable  of  auto¬ 
matically  recording  activity,  fre¬ 
quency  and  temperature  of  the 
units  while  the  temperature  was 
varied  at  a  rate  of  2°C  per  minute. 

In  order  that  the  dimensions  re¬ 
leased  by  the  laboratory  for  pro¬ 
duction  runs  could  be  properly  eval¬ 
uated  by  the  quality  control  depart¬ 
ment,  special  automatic  indicating 
equipment  was  designed.  This 
equipment,  used  in  conjunction  with 
the  temperature  cycling  equipment, 
has  on  its  control  panel  on  the 
side  of  the  temperature  box  120 
lights  connected  through  locking 
relays  which  keep  an  accurate  rec¬ 
ord  of  all  crystal  plates  and  show 
when  one  is  rejected  during  the 
temperature  cycling  test.  A  run 
may  thus  be  checked  at  any  time 
and  the  exact  point  in  the  tempera- 


Temperatura-cycling  iastrumnil  panel  and  separate  control  panel  containing 
120  indicoting  lights  that  show  the  temperature  at  which  o  reject  occurs  dU9 
to  low  activity  or  exctsiive  dtvietioD  in  Irsquency 
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ture  cycle  at  which  a  failure  occurs 
can  be  observed  and,  if  necessary, 
charted.  A  clearing  switch  is  pro¬ 
vided  so  that  a  recheck  may  be  made 
at  all  temperatures  if  a  complete 
analysis  is  desirable.  A  complete 
chart  made  in  this  manner  will 
show  how  often  any  one  crystal 
plate  is  below  passing  and  at  what 
temperature. 

From  the  charts  obtained  in  this 
manner  the  temperature  at  which 
any  crystal  plate  is  rejected  makes 
it  possible  to  determine  whether  the 
dimensions  are  too  large  or  too 
small.  From  experience  it  is  usu¬ 
ally  possible  to  estimate  exactly 
how  much  of  a  dimensional  change 
is  necessary  to  make  the  crystal 
plate  satisfactory. 

In  order  to  eliminate  the  human 
error  in  recording  any  failures 
while  making  the  temperature 
cycling  tests,  automatic  marking 
mechanisms  were  also  provided  in¬ 
side  the  box.  These  are  controlled 
by  a  limiting  relay  that  marks  each 
rejected  crystal  unit  with  a  dab  of 
colored  paint.  Frequency  rejects 
are  marked  red  and  activity  rejects 
are  marked  green ;  thus,  during  the 
temperature  cycle  all  rejects  are 
properly  marked. 

Chart  Praparatien 

In  arriving  at  our  edge  dimension 
channels  for  BT-cut  (IRE  standard 
orientation  — OO^OO'  dtib',  9 
-41‘*00'  drl6',  tj,  +90“00'  d=15') 
quarts  crystal  plates,  we  restricted 
our  investigation  to  the  area  be¬ 
tween  0.6746  inches  and  0.7120 
inches  square  (18  mm)  and  fre¬ 


quencies  of  4i  to  8i  megacycles.  All 
pldtes  ^were  made  in  the  manner 
and  within  the  tolerances  previously 
described. 

The  procedure  followed  in  deter¬ 
mining  these  channels  was,  first, 
selection  of  plates  properly  finished 
at  a  convenient  frequency  and  edge 
dimension.  Then  this  dimension 
was  held  constant  and  the  frequency 
increased  1  kc  at  a  time  by  hand 
lapping,  recording  the  activity  with 
each  change  of  frequency.  A  por¬ 
tion  of  a  typical  activity  curve  ob¬ 
tained  in  this  manner  is  shown  in 
Fig.  4. 

It  was  considered  better  to  pro¬ 
ceed  in  this  manner  rather  than  at¬ 
tempt  to  reduce  the  edge  and  keep 
the  frequency  constant.  In  reduc¬ 
ing  the  edge,  some  quartz  is  usually 
removed  from  the  major  surfaces 
with  consequent  rise  in  frequency. 
Some  quartz  also  might  be  removed 
from  the  edges  when  the  blank  is 
lapped  on  the  major  surface,  but 
the  effect  on  frequency  will  be  ex¬ 
tremely  small  since  the  thickness 
controls  the  frequency  to  a  much 
greater  degree  than  any  other  di¬ 
mension. 

Investigation  was  begun  at  a  fre¬ 
quency  of  4i  megacycles,  using 
crystal  plates  having  the  maximum 
permissible  edge  dimensions.  By 
holding  these  latter  dimensions  con¬ 
stant  and  raising  the  frequency  in 
steps  of  1  kc,  with  all  measurements 
taken  at  essentially  the  same  room 
temperature,  we  were  enabled  to 
chart  an  accurate  activity  curve 
showing  all  frequencies  covered  at 
this  edge. 


»  The  same  procedure  was  followed 
with  numerous  smaller  edge  dimen¬ 
sions  within  the  allowable  range, 
thus  giving  us  a  composite  picture 
showing  at  which  frequencies '  any 
given  edge  dimension  produced  the 
highest  consistent  activity.  From 
these  results  we  were  able  to  plot 
definite  edge  dimension  channels 
showing  the  highest  activity  at  all 
frequencies. 

The  channels  shown  on  our 
graphs  are  only  those  considered 
wide  enough  for  specifying  a  di¬ 
mension  that  would  prove  satisfac¬ 
tory  as  to  ease  of  manufacture  and 
still  provide  constant  activity 
throughout  the  temperature  cycling 
from  — 55“C  to  +90°C. 

In  arriving  at  a  final  edge  di¬ 
mension  for  a  given  frequency, 
plates  are  heat-cycled  starting  at 
the  largest  edge  dimension  of  the 
channel  and  re-cycled  with  a  reduc¬ 
tion  of  0.0002  inch  per  run  through¬ 
out  the  channel.  With  this  method 
we  are  able  to  ascertain  at  exactly 
which  edge  dimension  the  activity 
is  most  nearly  constant  over  the 
range. 

It  will  be  observed  that  as  the 
edge  dimensions  are  decreased,  the 
most  pronounced  dips  in  activity 
will  shift  toward  the  hot  extreme 
of  the  temperature  cycle  and  finally 
go  out  beyond  the  range  to  be  cov¬ 
ered.  In  like  manner,  if  a  dip  is 
noted  near  the  cold  end  of  the  cycle, 
it  may  be  moved  out  of  the  range 
by  using  a  greater  edge  dimension. 
Typical  curves  showing  these  ef¬ 
fects  are  given  in  Fig.  5. 

Orientation  of  the  plate,  in  par- 


FIG.  5 — Typical  actlTity  curres  during  temperature  cycling, 
showing  dips  caused  by  incorrect  edge  dimensions.  In  curre 
(1)  the  crystal  edges  were  too  thin,  ond  in  curre  (2)  the 
crystal  edges  were  too  thick 


rlQ.  4 — Typical  rorlation  in  the  octfrity  of  a  crysted  plate 
when  thickness  Is  gradually  reduced  while  edge  dimensions 
ore  held  constont  Note  the  three  points  ot  which  the  crystol 
stops  oscillotlng 
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ticular  with  respect  to  the  6  or 
complementary  ZZ'  angle,  will  in¬ 
fluence  the  position  of  dips  with 
respect  to  temperature  in  the  same 
I  fashion.  For  example,  a  decrease 
beyond  tolerance  of  the  6  angle  may 
result  in  bringing  a  dip  into  range. 

Other  possibly  usable  bands  at 
the  desired  frequency  are  then  ex¬ 
plored  in  like  manner  and  that  di¬ 
mension  which  results  in  the  best 
overall  characteristic  is  specified 
for  a  trial  production  run  of  100 
units.  If  these  prove  satisfactory 
in  activity  and  the  yield  of  passing 
crystal  plates  over  the  complete 
temperature  cycle  is  98  to  100  per¬ 
cent,  the  edge  dimension  is  officially 
released  for  production  use. 

Although  the  edge  dimension 
charts  in  Fig.  6  show  usable  areas 
as  bounded  by  straight  lines,  they 
actually  should  be  slightly  curved 
(hyperbolas),  with  the  slope  of  the 
line  increasing  as  the  frequency  is 
increased.  These  charts,  prepared 
for  square  BT-cut  crystal  plates, 
show  that  a  great  many  choices  of 
dimension  are  available  for  a  fixed 
frequency.  Exploring  all  of  the 
possible  usable  bands  may  be  worth 
while  in  order  to  obtain  an  edge 
dimension  that  will  give  an  ex¬ 
tremely  high  yield. 

The  preparation  of  the  dimen¬ 
sional  charts  was  carried  on  under 
careful  engineering  supervision, 
with  considerable  attention  to  de¬ 
tails  and  extreme  accuracy  of 
measurements.  The  time  consumed 
in  making  this  investigation  and 
compiling  the  charts  for  the  4  to  8- 
megacycle  range  BT  cuts  was  up¬ 
ward  of  10,000  man-hours. 

Cenelusion 

Philco  Corporation  has  manufac¬ 
tured  over  half  a  million  crystal 
plates  to  meet  high  activity  require¬ 
ments  using  the  predimensioning 
I  technique.  From  this  experience  it 
can  be  stated  that  when  crystal 
plates  are  to  be  made  in  which  ex¬ 
acting  and  difficult  requirements 
must  be  met  and  guaranteed  for 
any  length  of  time  under  extreme 
conditions,  it  will  be  necessary  to 
manufacture  them  by  the  predi¬ 
mensioning  technique. 

The  authors  are  indebted  to  Dr. 
Karl  S.  Van  Dyke  for  his  kind  as¬ 
sistance  in  the  compilation  and  crit¬ 
ical  reading  of  the  text. 
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FIG.  6 — Edge  dimeneion  charts  for  square  BT-cut  quarts  crystal  plates  in  the 
frequency  range  from  4.5  to  8.1  Me.  showing  the  oreos.  bounded  by  any 
pair  of  lines,  from  which  the  usable  dimensions  for  a  giyen  frequency  can 
be  determined.  Many  choices  of  dimensions  ore  available  for  a  given  fre¬ 
quency.  and  for  the  best  possible  performonce  oil  usable  areas  should  be 
explored.  Preporotion  of  these  chorts  involved  over  10,000  mon-hours  of  work 
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MIXER  DESIGN 


IN  the  design  of  studio  equipment 
and  public-address  systems,  it 
is  usually  necessary  to  incorporate 
circuits  capable  of  mixing  any¬ 
where  from  two  to  eight  or  more 
input  elements,  and  these  circuits 
must  operate  in  such  a  manner  that 
(1)  the  input  and  output  imped¬ 
ances  will  be  constant  for  any  set¬ 
ting  of  the  controls,  (2)  there  will 
bip  no  crosstalk,  and  (3)  a  varia¬ 
tion  in  the  setting  of  one  control 
will  not  affect  the  attenuation  of 
the  other  positions. 

Mixer  circuits  in  use  today  fall 
pretty  well  into  two  classes,  the/ 
high-impedance  type  used  in  public 
address  amplifiers  and  the  low-im¬ 
pedance  type  used  in  broadcast  and 
recording  equipment.  Two  of  the 
most  common  networks  of  the  high- 
impedance  type  are  shown  in  Fig.  1 
and  2.  The  first  circuit  utilizes  a 
double  triode,  such  as  a  6C8G  or  a 
6F8G,  and  is  excellent  for  a  two- 
position  mixer.  It  can  also  be  used 
for  three  or  four  positions  by  using 
two  tubes  and,  since  all  inputs  are 


FIG.  1 — Two-poiitton  high-impedonc*  mixer 
feeding  a  double  triode 

FIG.  3 — Two-position  high-impedance 

mixer,  seriee-tTpe 
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completely  isolated  from  one  an¬ 
other,  there  can  be  no  crosstalk  or 
other  interaction. 

As  the  plate  resistances  of  the 
two  sections  are  in  parallel,  one  sec¬ 
tion  sees  a  load  consisting  of  the 
other  section’s  plate  resistance  in 
parallel  with  the  load  resistance, 
giving  an  insertion  loss  whose  exact 
value  will  depend  on  the  circuit  con¬ 
stants,  but  which  will  be  not  more 
than  6  db  in  the  two  position  cir¬ 
cuit  shown.  There  is  no  real  in¬ 
sertion  loss,  of  course,  since  the 
tube  amplifies,  but  it  is  obvious  that 
the  gain  of  the  two  sections  con¬ 
nected  as  in  Fig.  1  will  be  less  than 
that  of  a  single  section  alone*  and 
can  never  be  greater  than  /x/2,  for 
the  load  resistance  one  section  sees 
is  always  less  than  Rp.  Similarly, 
for  a  three-position  mixer  •a<ft/3, 
and  for  a  four  position  mixer 


FIG.  2 — Threu-potitlon  high-imp*donc« 

mixer,  parallel  type 

FIG.  4 — Three-position  low-impedonce 

mixer,  parallel  type 


works  quite  well  for  any  number  of 
positions.  The  series  resistors 
should  have  the  same  value  as  that 
of  the  potentiometers,  and  the 
maximum  insertion  loss  =  201ogn 
where  n  is  the  number  of  positions 
in  the  mixer. 

Insertion  Lest 

The  main  disadvantage  of  this 
circuit  is  that  the  insertion  loss  will 
vary,  depending  on  the  setting  of 
the  potentiometers ;  for  a  four-posi¬ 
tion  mixer,  for  example,  the  inser¬ 
tion  loss  of  one  channel  may  be  only 
8  db  if  the  other  three  controls  are 
wide  open,  while  it  will  be  12  db 
if  they  are  all  in  the  off  position. 
However,  the  maximum  variation 
in  insertion  loss  any  one  potentiom¬ 
eter  can  cause  will  range  from  2.5 
db  for  a  two  position  circuit  to  1.7 
db  for  an  eight-position  mixer. 
(These  figures  are  obtained  by  as¬ 
suming  that  position  1  is  the  gen¬ 
erator,  calculating  the  insertion  loss 
with  all  the  controls  wide  open,  then 
calculating  the  insertion  loss  with 
one  potentiometer  closed,  and  sub-, 
tracting  one  from  the  other.)  This 
variation  will  be  quite  a  bit  smaller 
if  the  source  impedances  are  low 
compared  to  the  values  of  resis¬ 
tance  used  in  the  mixer,  and,  in  gen¬ 
eral,  this  circuit  is  useful  in  sound 
systems  where  too  exact  control  is 
not  needed. 

Another  type  of  high-impedance 
mixer  is  one  in  which  the  controls 
are  connected  in  series  as  in  Fig.  8. 
Such  a  circuit  requires  that  all  in¬ 
puts  except  one  be  ungrounded,  but 
since  this  tends  to  develop  hum  and 
crosstalk,  such  networks  should  be 
avoided. 

In  these  high-impedance  circuits, 
there  is  no  attempt  made  to  match 
impedances ;  instead  they  are  de¬ 
signed  using  potentiometers  whose 
resistance  is  high  (usually  i  to  1 
megohm)  compared  to  the  source 
impedance  of  the  preamplifier, 
phono  pickup,  or  microphone.  A 
source  whose  impedance  is  very  low 


a<jLi/4. 

Figure  2  represents  a  circuit  that 
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High  and  low-impedance  circuits  for  mixing  multiple  inputs  to  an  audio  system.  Features 
of  the  various  arrangements  are  included,  as  well  as  possibility  of  cross-talk,  hum  prob¬ 
lems,  calculation  of  insertion  loss  and  impedance  matching 


in  relation  to  the  mixer  input  im¬ 
pedance,  such  as  an  8-ohm  magnetic 
pickup,  or  a  250-ohm  line,  will  re¬ 
quire  an  input  transformer. 

Lew-Impedance  Types 

There  are  many  types  of  low-im¬ 
pedance  mixers  used  and  four  of 
these  are  shown  in  Fig.  4,  5,  6,  and 
8.  All  four  of  these  networks  will 
give  an  exact  input-to-output  im¬ 
pedance  match  for  any  position  of 
the  controls. 

Figure  4  is  a  parallel-type  mixer 
where  Z,  is  a  variable,  symmetrical 
T-pad  whose  input  impedance  = 
output  impedance,  as  it  is  in  all 
four  low-impedance  mixers. 

Unit  Rc  is  a  fixed  resistor,  and  a 
taper  pad  is  used  to  convert  the 
mixer’s  output  impedance  to  the  de¬ 
sired  output  impedance  (this  pad 
may  be  replaced  by  a  transformer 
if  one  with  the  correct  impedance 
ratio  is  available).  For  this  net¬ 
work  the  following  relations  hold*: 

■ 

Insertion  loss  =  10  log(2w  —  1) 
where  Z,  is  the  impedance  looking 
back  into  the  mixer  (without  the 
taper  pad  connected) ,  n  is  the  num¬ 
ber  of  positions,  and  insertion  loss 
is  the  mixer  loss  in  db,  not  includ¬ 
ing  the  taper  pad. 

Example 

Thus  if  we  want  a  three-position, 
500-ohm  input,  500-ohm  output 
mixer,  =  333  ohms,  Z,  =  278 
ohms,  insertion  loss  =  7  db;  and 
we  would  use  three  333  ohm  resis¬ 
tors  and  a  278  to  500  ohm  taper 
pad  (which  would  give  an  addi¬ 
tional  loss  of  about  7  db).  The  pro¬ 
cedure  for  the  design  of  taper  pads 
is  given  in  Electronics  for  Novem¬ 
ber,  1941*. 

Figure  5  shows  a  series-type 
mixer  and  for  this  circuit 


As  in  Fig.  4,  the  insertion  loss  = 
10  log(2n-l).  This  circuit  differs 
from  Fig.  4  '  in  thaf  it  must  be 
grounded  at  only  one  point,  and 
thus  only  one  input  can  be 
grounded. 

Figure  6  shows  a  bridge-type 
mixer  and  is  the  best  circuit  for  a 
four-position  system,  provided  that 
the  inputs  can  be  ungrounded  (al¬ 
though  the  system  can  be  grounded 
at  some  one  point).  Figure  7  rep¬ 
resents  the  equivalent  circuit  when 
position  1,  for  instance,  is  the  gen¬ 
erator.  From  this  it  can  be  seen 
that  Zi  =  R„  =  Zt.  Thus  a  master 
gain  control  identical  with  the  in¬ 
dividual  attenuators  can  be  used  as 
an  integral  part  of  the  mixer.  If  a 
master  gain  control  is  not  used,  the 
circuit  should  be  arranged  so  that 
the  mixer  sees  a  resistive  load  equal 
to  Zi  otherwise  the  bridge  will  not 
balance.  This  circuit  has  an  inser¬ 
tion  loss  of  6  db,  which  is  less  than 
that  of  any  other  four-position 
mixer. 


The  circuit  of  Fig.  8  can  be 
used  for  any  even  number  of  posi¬ 
tions  from  four  up,  and  in  this  cir¬ 
cuit*  : 

4Zi  (2n  -  3) 

n 

Insertion  loss  =  10  log  (2n  —  3) 
The  taper  pad  in  this  network  is  an 
ungrounded  H  pad.  This  is  an  es¬ 
pecially  good  design  to  use  for  a 
six-position  circuit  for  in  that  case 
Z,  —  Zi. 

Crosstalk 

As  to  crosstalk  in  mixers,  it  may 
be  said  that  circuits  with  grounded 
inputs,  such  as  Fig.  1,  2,  4,  and  8, 
will  not  develop  any,  but  Fig.  3,  5, 
and  6  may  develop  some,  depend¬ 
ing  on  the  physical  design  of  the 
equipment  (shielding,  placement  of 
parts,  etc.). 
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FIG.  S — Serios-type  low-impedonco  mixor  FIG.  6 — Bridg»«ircuit  mixor  with  T-pads 


for  throe  inputs  for  four  positions 

FIG.  7 — Equivalent  circuit  of  bridge-type  FIG,  $ — Series-parallel  mixer  network  of 
misar  T^podt 
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Industrial  Radiography 


How  x-rays  and  radium  can  be  used  most  effectively  in  the  factory  for  inspection  of 
welds,  castings,  and  finished  products.  Practical  information  for  industrial  readers,  with 
explanations  of  how  x-rays  behave  under  various  conditions 


MUUoiipTelt  Q*Mral  Dcctrle  Industrial  lunj  unit  as  nssd  to  inspsct  turbo^uporcharqsr  parts.  Tho  cas- 
ssttss  end  objsets  or#  orrongsd  in  a  drcls  around  tho  machino  and  all  or#  oxposed  simultaneously  by 
adjusting  the  Moy  machine  to  rodlate  s>rays  unilormly  orer  360  degrees  in  a  horisontal  plane 


WHEN  X-rays  are  passed 

through  a  metal  casting,  a 
weld,  or  a  finished  article  like  a 
hand  grenade,  the  rays  emerging 
on  the  far  side  of  the  object  may  be 
allowed  to  strike  a  photographically 
sensitive  x-ray  film.  After  the  film 
is  developed,  it  bears  an  impression 
of  the  object,  showing  details  of  its 
inner  structure,  and  thus  internal 
defects  may  be  revealed.  Such  a 
film,  after  development,  is  called  a 
radiograph,  and  the  process  of  tak¬ 
ing  radiographs  for  industrial  ap¬ 
plications  is  called  industrial  radi¬ 
ography.  Occasionally  the  gamma 
rays  from  radium  are  used  in  place 

Abridged  by  the  author  from  his  book, 
“X-rays  in  PraeUoe,"  to  be  published  in  the 
fall  by  ICcGraw-HUl  Book  Co,.  New  York, 
N.  r. 


By  WAYNE  T.  SPROULL 

Re$earch  Laboratories  Division 
General  Motors  Corporation 
Detroit,  Mich. 

of  X-rays  in  the  process  just  de¬ 
scribed.  The  word  radiography  is 
not  a  grandiloquent  term  for  any 
process  employing  x-rays ;  there 
are  many  applications  of  x-rays  not 
related  to  radiography. 

Gauaratien  of  X-rays 

An  x-ray  tube  is  a  special  diode 
type  of  vacuum  tube.  The  electrons 
thermionically  emitted  from  the  hot 
cathode  of  an  x-ray  tube  are  fo¬ 
cused  into  a  beam  and  accelerated 
to  an  enormous  velocity  by  the  high 
voltage  applied  between  the  elec¬ 
trodes.  When  these  streaming  elec¬ 


trons,  called  cathode-rays,  strike  a 
block  of  metal  called  the  target, 
x-rays  are  generated  at  the  spot 
where  they  strike.  This  spot  is 
called  the  focal  spot. 

The  x-rays  radiating  from  the 
focal  spot  are  generated  by  two  dis¬ 
tinct  processes:  (1)  Those  gener¬ 
ated  directly  by  the  sudden  stop¬ 
page  of  the  cathode  rays  are  called 
the  continuous  radiation ;  (2)  those 
generated  by  the  atoms  in  the  tar¬ 
get  during  their  recovery  from  the 
ionized  state  in  which  they  find 
themselves  as  a  result  of  the  cath¬ 
ode-ray  bombardment  are  called 
the  characteristic  radiation. 

The  continuous  radiation  consists 
of  a  broad  band  of  x-ray  wave¬ 
lengths.  The  shortest  wavelength 
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X,  found  in  this  band  depends  upon 
the  peak  voltage  V  applied  to  the 
tube,  in  the  following  way: 

where  h  is  Planck’s  constant,  equal 
to  6.624  X  lO'"  erg-second,  c  is  the 
velocity  at  which  x-rays  or  other 
electromagnetic  radiation  (such  as 
ordinary  light)  travel  in  free  space 
and  is  3  X  10“  centimeters  per  sec¬ 
ond,  X,  is  in  centimeters,  v.  is  the 
corresponding  frequency  in  cycles 
per  second  found  from  the  familiar 
relation 


c  =•  i»X  (2) 

and  e  is  the  electronic  charge,  equal 
to  4.8  X  10  “  electrostatic  units. 
Inserting  these  values,  Eq.  (1) 
becomes 

X.-  12,400/7  (3) 

where  V  is  still  in  volts  but  X,  is 
now  in  angstroms  (one  angstrom 
equals  lO'*  centimeter). 

The  wavelengths  present  in  the 
continuous  radiation  extend  from  X, 
upward  to  values  several  times  X„ 
but  the  most  intense  part  lies  be¬ 
tween  about  1.5  X.  and  2.6  X. 
roughly.  One  sees  from  Eq.  (8) 
that  an  increase  in  the  tube  voltage 
V  decreases  the  wavelengths  of  the 
x-rays,  and  this  makes  them  harder 
or  more  penetrating.  Soft  rays, 
generated  at  lower  voltages,  are  less 
penetrating.  In  actual  practice,  V 
is  rarely  less  than  6  kilovolts  or 
more  than  2  million  volts. 

The  characteristic  radiation  con¬ 
sists  of  a  few  definite  discrete  wave¬ 
lengths,  roughly  analogous  to  the 
yellow  light  emitted  from  a  sodium 
vapor  Ismp.  In  this  line  spectrum. 


Radiograph  of  threo  aluminum  toil  bars  cast  undor  dilforont  conditions.  With 
thin  Hot  hors,  radiography  will  roToal  lino  pin-point  porosity  os  wall  as  shrink¬ 
age  coTitios.  All  examplos  shown  here  ore  true  rodiogrophic  dupllcotes.  dork 
where  the  original  film  was  dark,  ond  light  where  the  original  film  was  light 


the  most  prominent  wavelengths  or 
lines  are  designated  as  the  K  alpha 
and  K  beta  lines.  There  are  really 
two  K  alpha  lines,  called  K  alpha  1 
and  K  alpha  2,  and  they  have  almost 
but  not  quite  the  same  wavelength 
as  indicated  in  Table  I,  which  also 
lists  the  most  prominent  K  beta 
line.  The  minimum  tube  voltage  re¬ 
quired  to  excite  these  lines,  listed 
in  the  last  column,  depends  upon 
the  nature  of  the  target  element. 
Note  the  systematic  variation  of 
these  quantities  as  related  to  the 
atomic  number  of  the  target  ele¬ 
ment. 

It  is  the  continuous  radiation 
which  is  of  primary  interest  in 
most  industrial  radiography,  and 
x-ray  tubes  for  this  type  of  work 
are  usually  provided  with  a  tung¬ 
sten  target  because  of  its  high  melt¬ 
ing  point  and  high  atomic  number. 


TABLE  I.  CHARACTERISTIC  WAVELENGTHS  OF  TARGET  MATERIALS 


Target 

element 


Iron .  26 

Cobilt .  27 

Nickel/ .  28 

Copper .  29 

Molybdenum .  42 

I  Tungsten .  74 


Atomic 

number 

Charactcrittic  wavelengths 
in  angstroms 

Not 

excited 

K  alpha  1 

K  alpha  2 

K  beta  1 

below 

26 

1 .9321 

1.9360 

1.7530 

7.10  kv 

27 

1.7853 

1.7892 

1.6174 

7.71  kv 

28 

1 .6545 

1 .6584 

1 .4970 

8.29  kv 

29 

1.5374 

1.5412 

1.3894 

8.86  kv 

42 

0.7078 

0.7121 

0.6310 

20.0  kv 

74 

0.2086 

0.2134 

0.1842 

69.3  kv 

The  intensity  of  the  continuous  ra¬ 
diation  increases  with  the  atomic 
number  of  the  target  element. 

AbtorpfioR  of  X-rays 

X-rays  of  a  single  wavelength, 
like  the  K  alpha  1  line  of  molyb¬ 
denum,  are  called  monochromatic 
x-rays.  When  a  beam  of  such  rays 
strikes  an  object,  such  as  a  cedar 
shingle,  10  percent  of  them  may 
pass  straight  through  and  emerge 
on  the  other  side,  and  these  trans¬ 
mitted  rays  may  be  made  to  strike 
an  x-ray  film  and  thus  yield  a  radio¬ 
graph  of  the  shingle.  If  there  is  a 
worm  hole  in  the  shingle,  16  per¬ 
cent  of  the  primary  rays  may  pass 
through  this  region  (as  contrasted 
with  10  percent  elsewhere),  and  so 
the  defect  is  revealed  as  a  dark 
place  on  the  radiograph. 

If  one  attempts  to  pass  the  same 
x-ray  beam  through  two  shingles 
instead  of  one,  only  1  percent  of 
the  rays  may  be  transmitted,  rather 
than  10  percent  for  a  single  shingle. 
The  relation  is 

(4) 

where  I  is  the  intensity  of  the 
transmitted  rays,  I,  is  the  intensity 
of  the  primary  rays  as  they  strike 
the  shingle,  e  is  the  Naperian  log 
base,  /I  is  the  linear  absorption  co¬ 
efficient  of  molybdenum  K  alpha 
rays  in  cedar  (in  this  case)  and  x 
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ation,  as  will  be  seen.  Part  of  the 
scattered  rays  have  the  same  wave¬ 
length  as  the  incident  primaries, 
and  are  said  to  have  been  scattered 
coherently.  The  rest  of  the  scat¬ 
tered  rays  have  a  wavelength  ex¬ 
ceeding  that  of  the  primaries  by  an 
amount  depending  on  the  angle  at 
which  the  rays  in  question  are  scat¬ 
tered.  These  rays  have  undergone 
scattering  of  a  type  called  Comp¬ 
ton  scattering  or  incoherent  scat¬ 
tering. 

If  5  percent  of  the  primary  x-rays 
are  transmitted  by  the  object  and 
10  percent  are  scattered,  what  hap¬ 
pens  to  the  other  85  percent?  This 
portion  is  said  to  be  truly  absorbed 
by  the  object.  The  energy  of  the 
absorbed  x-rays  is  transformed 
mostly  into  heat,  but  the  absorption 
process  also  results  in  the  emission 
of  characteristic  x-rays  by  the  ob¬ 
ject  itself,  if  the  primary  rays  are 
somewhat  harder  than  the  charac¬ 
teristic  rays  in  question  (Table  1). 
These  x-rays  radiated  by  the  object 
itself  are  called  secondary  x-rays. 
For  example,  if  molybdenum  K 
alpha  primary  x-rays  pass  through 
a  piece  of  copper  foil,  the  foil  will 
radiate  some  copper  K  characteris¬ 
tic  secondary  rays  having  wave¬ 
lengths  of  1.54  and  1.39  angstroms. 


since  the  molybdenum  primaries 
(0.71  angstrom)  are  considerably 
harder  than  this. 

In  the  above  example,  it  is  also 
found  that  electrons  are  photoelec- 
trically  ejected  from  the  copper  foil 
by  the  primary  rays  which  are  ab¬ 
sorbed.  Since  the  quantum  energy, 
fev,  of  x-rays  is  high,  these  photo¬ 
electrons  are  quite  energetic  and 
are  capable  of  exposing  a  photo¬ 
graphic  film  if  it  is  in  intimate  con¬ 
tact  with  the  foil. 


FIG.  1 — ^Directing  a  long  narrow  boom  of 
eloctrons  at  o  sloping  torgot  givos  on  x-ray 
boom  hoHng  o  smoU  locol  spot 


is  the  thickness  in  centimeters  of 
the  shingle  or  shingles. . 

Tables  usually  list  the  mass  ab¬ 
sorption  coefficient  rather  than  the 
linear  absorption  coefficient,  but  the 
latter  is  obtained  by  simply  multi¬ 
plying  the  former  by  the  specific 
gravity  or  metric  density  of  the  ma¬ 
terial.  In  general,  the  absorption 
coefficient  increases  with  the  wave¬ 
length  of  the  x-rays,  and  also  with 
the  atomic  number  of  the  chemical 
element  or  elements  composing  the 
absorbing  material.  This  increas¬ 
ing  absorption  with  wavelength  is 
interrupted  by  discontinuities  called 
absorption  edges.  For  example,  the 
mass  absorption  coefficient  of  iron 
increases  from  325  for  1.54-ang- 
strom  x-rays  to  410  for  1.65-ang- 
strom  rays.  Then  it  drops  suddenly 
to  only  54  at  the  absorption  edge 
for  1.74-angstrom  rays,  after  which 
it  resumes  its  rise  to  71,  115  and 
147  for  wavelengths  of  1.93,  2.29, 
2.50  angstroms,  etc.,  respectively. 

Scattaring  of  X*rays 

From  the  exponential  form  of 
Eq.  (4),  one  sees  that  as  the  thick¬ 
ness  X  of  the  object  increases,  the 
transmitted  rays  soon  drop  to  an 
intensity  I  so  low  that  the  image  on 
the  x-ray  film  is  much  too  faint, 
even  after  a  very  long  exposure,  say 
an  hour.  When  one  attempts  to  ra¬ 
diograph  thick  objects  by  using 
very  long  exposures,  another  diffi¬ 
culty  arises.  The  x-ray  film  will  be 
found  to  be  fogged  so  badly  that  the 
faint  image  otherwise  obtainable 
may  be  practically  obliterated.  The 
cause  of  this  undesirable  fogging 
is  scattered  and  secondary  x-rays. 

Scattered  rays  may  be  tentatively' 
defined  as  rays  which  emerge  from 
the  object  travelling  ki  directions 
different  from  that  in  which  the 
incident  rays  entered.  This  defini¬ 
tion  is  only  tentative  because  it 
fails  to  rule  out  the  secondary  radi¬ 


Tabe  Veltag*  and  Cnrrant 

The  maximum  tube  voltage  which 
modern  industrial  radiographic  in¬ 
stallations  are  capable  of  attaining 
is  usually  75  kv,  110  kv,  140  kv, 
200  kv,  220  kv,  250  kv,  400  kv,  one 
million  volts,  or  two  million  volts. 
Except  for  the  last  two,  the  oper¬ 
ator  may  select  a  reduced  voltage. 
For  example,  one  may  operate  200- 
kilovolt  equipment  at  100  kilovolts. 
However,  one  may  find  it  impossible 
to  operate  such  equipment  at  5  kilo¬ 
volts  because  space  charge  will  limit 
the  electron  current  through  the 
tube  at  such  low  potentials.  At  nor¬ 
mal  operating  voltages,  this  tube 
current  is  limited  by  the  thermionic 
emission  of  the  cathode  and  con¬ 
trolled  by  the  filament  heating  cur¬ 
rent. 

The  hardness  or  penetrating 
power  of  x-rays  increases  with  the 
tube  voltage.  The  intensity  of 
the  continuous  radiation  also  in¬ 
creases  approximately  as  the  square 
of  the  voltage. 

For  industrial  radiography,  the 
tube  current  is  usually  somewhere 
in  the  range  between  three  and 
thirty  milliamperes.  The  intensity 
of  the  x-rays  emitted  is  directly  pro¬ 
portional  to  the  tube  current,  for  a 
given  tube  voltage.  However,  the 
tube  current  must  not  be  increased 
above  the  rating  of  the  x-ray  tube, 
or  the  target  may  be  melted  or 
otherwise  destroyed. 


TABLE  II  GENERAL  RULES 


TO  INCREASE  CONTRAST,  m  In  radioraphinfl 
w«M«  In  flat  plaU: 

(1)  Reduce  tube  voltase  until  fogsins  from 
icettered  and  secondary  rays  begins  to  appear 
(S)  Use  long  exposure  time — 1  minute  or  more 

(3)  Use  fine-grained  film  of  non-screen  type 


TO  INCREASE  LATITUDE,  as  in  radiographing 
Irragular  castings; 

(1 )  Inoease  tube  voltage 

(8)  Use  short  exposure  time — a  fraction  of  a 
minute 

(3)  Use  fast  film 


TO  IMPROVE  DERNmON; 

(1)  Inaease  tube-to-film  distance 
(8)  Keep  film  holder  snug  against  object 
(3)  Use  fine-grained  film 


WHEN  MAXIMUM  VOLTAGE  SEEMS 
INSUmOENT  for  thick  danse  objects: 

(1)  Use  maximum  voltage 

(8)  Use  fluoreKent  screens 

(3)  Use  lead-foil  filter  in  front  of  soeens  in 
cassette 

(4)  Use  copper  filter  1  mm  thick  or  less  at  tube 

(5)  Use  blowing  material  , 

(6)  Deoease  tube-to-film  distance  as  much  as 

possible  without  violating  requirements  for  definition 
and  distortion  . 


Focal  Spot  Six* 

Since  fiaws  are  detected  by  the 
shadows  they  cast  in  a  radiograph, 
the  quality  and  value  of  a  radio¬ 
graph  improves  as  the  size  of  the 
focal  spot  is  reduced,  just  as  a 
candle  casts  sharper  shadows  than  a 
fluorescent  lamp.  As  the  focal  spot 
size  is  reduced,  however,  the  maxi¬ 
mum  permissible  tube  current  also 


TO  RADIOGRAPH  THIN  OBJECTS: 

(1)  Us«  voltage  low  enough  so  exposure  time 
is  at  least  one-half  minute  when  usual  tube  current 
and  target-to-film  distance  are  employed 
(8)  Use  non-screen  technique 

(3)  Use  no  filters 

(4)  Fine-grained  film  usually  preferable 
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decreases  because  of  the  greater 
concentration  of  heat  from  the  elec¬ 
tronic  bombardment  of  the  focal 
spot.  Nevertheless,  it  is  possible  to 
reduce  the  apparent  size  of  the  focal 
spot  without  reducing  its  actual 
size,  by  giving  it  a  long  narrow 
shape  and  working  at  a  small  angle 
to  the  target  face,  as  indicated  in 
Fig.  1. 

Targat-tO’Film  DUtanc* 

Ideally,  the  film  holder  or  cassette 
should  be  placed  in  contact  with  the 
object  on  the  side  opposite  the  x-ray 
tube,  perpendicular  to  a  line  from 
the  focal  spot  T  through  the  center 
of  the  portion  being  examined.  This 
line  should  strike  the  center  of  the 
film  at  a  point  which  may  be  desig¬ 
nated  as  F.  The  greater  this  dis¬ 
tance  TF,  the  more  nearly  parallel 
are  the  rays  passing  through  vari¬ 
ous  portions  of  the  object,  and 
hence  the  less  the  distortion  of  the 
image.  Likewise,  the  greater  the 
distance  TF,  the  more  nearly  par¬ 
allel  are  the  rays  originating  at 
various  points  of  the  focal  spot  and 
passing  through  any  one  chosen 
point  in  the  object,  and  hence  the 
less  the  blurring  of  the  image  and 


the  better  the  definition.  However, 
the  intensity  of  the  rays  striking 
the  film  varies  inversely  as  the 
square  of  the  distance  TF,  so  that 
the  time  required  to  expose  the  film 
is  quadrupled  when  TF  is  doubled. 
Therefore  the  value  selected  for  the 
TF  distance  must  be  large  enough 
to  give  acceptable  definition  and 
distortion,  yet  small  enough  to  give 
an  acceptable  exposure  time. 

If  the  long  axis  of  the  x-ray  tube 
is  north-and-south,  the  long  axis 
of  the  object  and  the  film  should  be 
east-and-west,  for  better  uniform¬ 
ity  of  exposure  over  the  film  area. 

SerMns  aad  Film 

The  film  holder  or  cassette  may 
be  provided  with  lead-foil  screens 
which  make  intimate  contact  with 
the  front  and  rear  faces  of  the  film. 
The  front  screen,  nearest  the  x-ray 
tube,  is  usually  about  five  thou¬ 
sandths  of  an  inch  thick.  The  rear 
screen  may  be  ten  thousandths  to 
thirty  thousandths  of  an  inch  thick 
or  more,  and  it  serves  to  intercept 
scattered  radiation  from  the  floor 
or  table  or  other  objects  nearby. 
The  photoelectrons  from  the  foil 
help  expose  the  film  and  thus  reduce 


the  exposure  time.  The  front  screen 
also  absorbs  the  undesired  second¬ 
ary  and  incoherently  scattered  rays 
more  than  it  does  the  harder  pri¬ 
mary  x-rays,  and  thus  reduces  film 
fogging. 

When  exposure  times  are  short, 
and  scattered  and  secondary  radia¬ 
tion  are  comparatively  feeble  (as 
with  very  hard  x-rays  from  million 
volt  equipment,  or  in  the  radiogra¬ 
phy  of  “transparent”  objects  like 
plates  less  than  i  inch  thick  or 
small  aluminum  or  magnesium 
parts),  lead  screens  are  usually  not 
desirable.  Otherwise,  they  are. 

When  the  x-ray  equipment  is 
being  worked  at  or  near  the  limit 
of  its  penetrating  ability,  as  in  the 
radiography  of  two  inches  of  steel 
with  a  200-kilovolt  unit,  exposure 
time  with  the  above  techniques 
will  rise  to  impractical  lengths, 
such  as  several  hours.  In  other 
words,  the  equipment  can  not  gen¬ 
erate  x-rays  hard  enough  for  the 
job.  In  these  cases,  one  can  some¬ 
times  obtain  a  passable  radiograph 
by  using  fluorescent  intensifying 
screens.  These  are  pieces  of  card¬ 
board  coated  with  calcium  tungstate 
which  fluoresces  and  exposes  the 


Radiographic  print  showing  cradn  in  a  wold  noor  its  intor- 
soction  with  o  socond  wold  in  onnor  plato 
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Radiographic  print  showing  a  long  "worm  holo"  flaw  oxtond- 
ing  irrogulorly  through  on  aluminum  costing 
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fllm  by  the  visible  light  emitted. 

Industrial  x-ray  films  are  dupli- 
tised;  that  is,  they  bear  a  photo¬ 
graphic  emulsion  on  both  sides,  in 
order  to  increase  their  x-ray  ab¬ 
sorption  and  hence  their  sensitivity. 

When  using  fluorescent  intensi¬ 
fying  screens,  use  a  film  like  Agfa 
Industrial,  DuPont  504,  or  Eastman 
F. 

When  using  no  screens,  or  when 
using  lead  screens,  the  selection  of 
the  film  depends  on  the  size,  shape, 
and  composition  of  the  object,  and 
the  hardness  of  the  x-rays  used. 
For  objects  of  irregular  shape,  a 
wide-latitude  film  is  required  so 
that  the  thin  portions  will  not  be 
too  dark  and  the  thick  portions  will 
not  be  too  light  in  the  radiograph, 
especially  if  soft  (low-voltage)  x- 
rays  are  used.  Such  a  film  is  Agfa 
Non-screen,  DuPont  506,  or  East¬ 
man  K. 

When  fine  detail  and  high  con¬ 
trast  are  desired,  as  in  radiograph¬ 
ing  objects  of  uniform  thickness 
like  w41ded  fiat  metal  plate,  film 
like  Agfa  Superay  A  or  Eastman 
A  should  be  used.  These  films  are 
finer  grained,  but  require  about  five 
times  the  exposure  needed  for  the 
wide-latitude,  ordinary-grain  films. 
For  still  finer  detail  and  contrast 
(at  further  sacrifice  of  speed) ,  use 
Agfa  Superay  B  or  Eastman  M. 
These  films  are  quite  useful  for 
million-volt  work,  because  the 
higher  the  voltage  and  the  harder 
the  rays,  the  less  the  contrast  be¬ 
comes,  and  with  such  powerful 
units  slow  film  is  no  handicap. 

The  correct  tube  voltage,  tube 
current,  TF  distance,  type  of  film 
and  screens,  time  of  exposure,  and 
the  thickness  of  the  object  being 
radiographed  (assuming  that  all 
objects  are  to  be  of  the  same  ma¬ 
terial,  such  as  steel)  are  all  inter¬ 
related  in  a  way  that  can  be  repre¬ 
sented  simply  by  a  series  of  graphs 
on  semilogarithmic  graph  paper, 
based  on  Eq.  (4).  Such  graphs  are 
customarily  supplied  with  radi¬ 
ographic  equipment  by  the  manu¬ 
facturer,  and  are  called  technique 
charts.  An  example  is  given  in 
Fig.  2. 

Infirovlsg  Reality  of  Radiographs 

When  an  x-ray  unit  is  being  used 
near  the  limit  of  its  penetrating 
ability,  especially  when  fluorescent 


screens  are  being  used,  the  scat¬ 
tered  and  secondary  rays  reaching 
the  film  near  the  edges  of  the  ob¬ 
ject  have  an  intensity  greater  than 
that  of  the  primaries.  The  result¬ 
ing  fog  may  be  greatly  reduced  by 
pouring  fine  steel  shot  around  the 
edges  of  the  object,  as  described 
by  Moriarty'  and  illustrated  in  Fig. 
3.  Blocking  material  of  this  sort 
is  not  necessary  when  very  hard 
radiation  is  available,  as  with  mil- 
lion-volt  equipment,  or  when  the 
very  hard  gamma  rays  from  radium 
are  used  for  industrial  radiography. 

Another  procedure  which  some¬ 
times  improves  the  quality  of  the 
radiograph  of  a  thick  massive  ob¬ 
ject  nearly  opaque  to  x-rays  is  to 
use  a  sheet-aluminum  filter  next  to 


Radiographic  print  of  o  woldod  outomobilo- 
iotako  tiloncor  and  air  cleaner,  made  to 
roTeol  whether  or  not  the  internal  parte 
are  properly  oligned 


the  tube,  with  a  sheet-copper  filter 
between  it  and  the  tube.  The  alu¬ 
minum  should  be  about  a  millimeter 
thick,  and  the  copper  about  a  half 
or  a  quarter  as  thick.  The  copper 
absorbs  the  softer  primary  rays, 
allowing  only  the  harder  ones  to 
reach  the  object.  The  aluminum 
absorbs  the  secondary  radiation 
from  the  copper. 

With  250  and  400-kilovolt  units, 
an  industrial  version  of  the  Potter- 
Bucky  grid  used  in  medical  radiog¬ 
raphy  is  sometimes  employed  for 
the  radiography  of  thick  dense  ob¬ 
jects.  This  is  a  parallel  network 
of  lead  ribbons  which  has  a  slow 
lateral  motion  during  the  exposure. 
It  intercepts  rays  which  deviate 
considerably  from  the  direction  of 
the  primary  rays,  and  thus  greatly 
reduces  the  scattered  and  secondary 
radiation  reaching  the  film.  The 


grid  is  placed  between  the  object 
and  the  cassette. 

General  rules  for  obtaining  the 
best  possible  radiographs  are  sum¬ 
marized  in  Table  II. 

Inspeetian  af  Welds 

In  welding  shops,  industrial 
radiography  reveals  incomplete 
fusion,  incomplete  penetration, 
porosity,  slag  inclusions,  undercut¬ 
ting,  cracks,  etc.  If  the  technique 
is  correct,  any  flaw  having  an  extent 
of  2  percent  or  more  of  the  thick¬ 
ness  of  the  specimen  will  be  re¬ 
vealed.  Thus  a  cavity  one  fiftieth 
of  an  inch  in  diameter  is  readily 
detected  in  a  weld  in  armor  plate 
one  inch  thick.  As  a  constant  check 
on  the  technique,  it  is  ordinarily  re¬ 
quired  that  a  small  piece  of  sheet 
steel  (if  the  specimen  Is  steel)  hav¬ 
ing  a  thickness  equal  to  2  percent 
of  that  of  the  specimen,  and  con¬ 
taining  drilled  holes  having  a  di¬ 
ameter  of  2  percent  of  the  specimen 
thickness,  be  laid  on  top  of  the 
specimen  and  radiographed  with  it. 
The  small  piece  and  the  tiny  holes 
in  it  must  be  visible  in  the 
radiograph.  These  test  pieces  are 
called  penetrameters.  Certain  stand¬ 
ard  radiographic  requirements  ha*ve 
been  established,  such  as  the 
A.S.M.E.  boiler  code  of  radiographic 
inspection*  which  sets  forth  the 
specifications  which  must  be  met  if 
a  weld  is  to  be  accepted. 

The  radiographic  inspection  of 
spot  welds  in  sheet  metal*  is  usually 
performed  at  low  voltages,  such  as 
12  to  50  kilovolts,  and  fine-grained 
films  are  used,  permitting*  subse¬ 
quent  enlargement  to  five  or  ten  di¬ 
ameters. 

Inspeetion  of  Castings 

Radiography  reveals  blow  holes, 
shrinkage  cavities,  cracks,  pipes, 
slag  inclusions,  dross,  cold  shuts, 
shifted  core,  and  similar  defects. 
As  with  welds,  the  defect  should 
have  dimensions  of  roughly  2  per¬ 
cent  or  more  of  the  thickness  of  the 
casting  if  it  is  to  be  revealed.  Lead 
letters  and  figures  are  usually  placed 
on  the  casting  or  portion  of  the 
casting  or  other  object  being  radio¬ 
graphed  for  identification  purposes. 

For  the  inspection  of  a  limited 
number  of  heavy  castings,  the  pur¬ 
chase  of  mill  ion- volt  equipment  is 
not  economical.  In  such  cases,  the 
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FIG.  2 — Technique  chart  for  million-rolt  x-rayi  produced  by  o 
General  Electric  unit  in  which  voltage  is  fixed  but  current  con 
be  varied  from  zero  to  three  miUiamperez.  Curves  ore  shown 
for  four  different  torget-to-film  distonces  when  using  0.005-inch 
lead  screens  ond  industrial  x-ray  film  having  o  film  density 
of  1.0.  for  examination  of  rolled-steel  plates  in  thicknesses 
up  to  9  inches 


FIG.  3 — Use  of  steel  shot  (edmut  0.015  inch  diameter)  os  block¬ 
ing  moterial  in  the  rodiogrophy  of  o  small  steel  plate  that  con 
be  placed  directly  on  top  of  the  cassette.  Industrial  screen 
film  C  is  sandwiched  between  double  fluorescent  Intensifying 
screens  B  and  D.  with  a  0.005-inch  thick  lead-foil  sheet  A  on 
top  to  serve  as  a  filter  in  the  cassette.  The  boxboord  merely 
serves  to  collect  the  shot  when  the  cassette  Is  removed 


rental  or  purchase  of  about  200  mil¬ 
ligrams  of  radium*  is  often  a  prac¬ 
tical  solution.  The  gamma  rays 
emitted  from  such  a  radium  capsule 
have  a  line  spectrum  similar  to  that 
of  characteristic  x-rays,  but  the 
lines  are  of  such  short  wavelength 
that  the  rays  are  about  as  hard  as 
two  million  volt  x-rays,  although 
their  intensity  is  very  much  less. 
This  latter  fact  results  in  exposure 
times  of  many  hours  when  using 
radium,  but  such  exposures  can 
usually  be  made  overnight.  The 
small  size  of  a  radium  capsule  per¬ 
mits  suspending  it  inside  thick- 
walled  hollow  castings  and  placing 
the  cassettes  around  the  outside — a 
procedure  which  is  sometimes  im¬ 
possible  with  x-rays  because  of  the 
large  size  of  the  x-ray  tube. 

Other  objects  radiographed  in¬ 
clude  die  castings,  forgings,  bronze 
bearings,  concealed  assemblies  such* 
as  welded  auto-mufflers,  wire-rein¬ 
forced  rubber  belts,  ceramic  prod¬ 
ucts,  etc. 

Varieas  Typos  of  Radiography 

Semi-automatic  radiographic  cab¬ 
inet  machines  with  conveyors  are 
sometimes  employed  for  production¬ 
line  inspection  of  thousands  of 
identical  parts  per  day,  when  the 
failure  of  a  single  part  would  be  dis- 
Mtrous  as  in  the  case  of  a  few  crit¬ 
ical  aircraft  parts. 
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Thin  metallographic  specimens 
are  sometimes  radiographed  with 
characteristic  x-rays  from  x-ray 
tubes  having  targets  of  molyb¬ 
denum,  copper,  iron,  etc.  By  using 
a  film  like  Eastman  spectrographic 
type  548-0,  subsequent  enlargement 
up  to  100  diameters  or  more  is  pos¬ 
sible.  By  proper  choice  of  the  tube 
target  material,  segregation  is  read¬ 
ily  detected  in  alloys  because  of  the 
phenomena  of  the  absorption  edge. 
This  type  of  radiography  is  called 
microradiography.* 

By  using  a  surge  generator  and  a 
special  field-emission  type  of  x-ray 
tube,  it  is  possible  to  take  radio- 
graphic  snapshots  in  a  millionth  of 
a  second,*  showing  how  a  bullet 
pierces  a  piece  of  armor  plate. 

By  substituting  an  ionization 
chamber  for  the.  x-ray  film,  it  is  pos¬ 
sible  to  make  x-ray  inspection  en¬ 
tirely  automatic  in  certain  simple 
cases,  such  as  hand-grenade  fuses 
and  table  knives.* 

By  substituting  a  fluoroscopic 
screen  for  the  x-ray  film,  it  is  pos¬ 
sible  to  inspect  certain  objects  fluo- 
roscopically  rather  than  radio¬ 
graphically.  This  method  is  com¬ 
monly  used  for  the  inspection  of 
small  ammunition,  wire  and  cable 
(for  breaks  and  for  centering  in 
the  insulation),  golf  balls,  fire 
brick,  arc  carbons,  packaged  foods 
such  as  corn  flakes,  candy,  etc.. 


canned  foods,  vegetables  in  bulk, 
citrus  fruits,  meats,  oysters,  and 
clams.  It  is  also  employed  to  exam¬ 
ine  auto  tires  for  injuries;  to  fit 
shoes  in  shoe  stores;  to  locate  con¬ 
cealed  wires,  pipes,  reinforcing 
rods,  etc;  and  to  check  the  assem¬ 
bly  of  radio  tubes,  shell  fuses,  etc. 

Pracaatloat 

Both  x-rays  and  gamma  rays  are 
dangerous  and  injurious  to  persons 
not  adequately  protected  and  fa¬ 
miliar  with  the  necessary  precau¬ 
tions.  Before  planning  any  x-ray  or 
gamma-ray  installation  or  under¬ 
taking  any  such  activity,  it  is  essen¬ 
tial  to  learn  the  details  of  obtaining 
adequate  protection.  For  this  pur¬ 
pose,  one  may  begin  by  reading 
U.  S.  Bureau  of  Standards  Hand¬ 
book  20  (X-ray  Protection)  and 
Handbook  23  (Radium  Protection).* 
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from  a  consideration  of  Fig.  1. 
Magnetic  flux  is  here  depicted  as  di¬ 
rected  upward  through  a  circular 
loop  of  wire.  The  solid  line  of  the 
loop  indicates  the  portion  nearer  the 
reader,  and  the  dotted  line  indicates 
the  portion  farther  away.  At  the  in¬ 
stant  of  examination  the  flux  is  as¬ 
sumed  to  be  increasing  in  magni¬ 
tude.  Experimentally,  with  such  a 
changing  flux  is  associated  an  in¬ 
duced  electric  field  whose  direction 
at  various  points  on  the  loop  is  as 
indicated  by  the  arrows  labelled  E 
in  Fig.  1(a).  An  electric  field  so 
directed  would  accelerate  positive 
charges  around  the  loop  in  the  same 
sense  as  that  of  the  electric  field, 
and  the  resulting  current  would  give 
rise  in  turn  to  a  magnetic  flux 
which  is  directed  downward  through 
the  center  of  the  loop  in  opposition 
to  the  time-change  of  the  original 
magnetic  flux. 

If  the  original  magnetic  flux  had 
is  induced  in  each  turn  of  the  sec-  been  assumed  to  be  decreasing,  al- 
ondary  by  the  changing  flux  </>.  The 
quantity  c  in  the  denominator  of 
the  right  side  of  Eq.  (1)  represents 
the  ratio  between  the  numerical  val¬ 
ues  of  charge  expressed  in  electro¬ 
static  and  electromagnetic  units  re¬ 
spectively  (c  =  3  X  10“  cm.  per 
sec).  It  is  introduced  in  conformity 
with  the  Gaussian  system  of  units 
which  is  employed  throughout  this 
article. 

The  significance  of  the  minus 
sign  in  Eq.  (1)  may  be  appreciated 


Closcup  ol  Ohio  State  betatron,  shewing  positipn  of  oyacuated  doughnut  between 
the  coils.  Betatrons  work  with  electrons  whereas  cyclotrons  oct  on  1,800-times 
heorier  protons,  but  both  types  of  mochines  serye  essentialiy  the  some  purpose 
of  imparting  great  speeds  to  atomic  particles  for  x-ray  generation  and  other  tosks 


The  betatron  is  an  induction 
electron  accelerator  capable  of 
generating  electron  beams  of  ener¬ 
gies  heretofore  unattainable  by  any 
man-made  device.  The  machine  can 
produce  the  equivalent  of  hundreds 
of  millions  of  volts,  and  promises  to 
influence  materially  the  course  of 
many  fields  of  engineering,  of  sci¬ 
ence,  and  of  medicine. 

The  betatron  represents  the  cul¬ 
mination  of  a  decade  of  intensive 
study  and  experiment  by  scientists 
all  over  the  world  seeking  to  prp- 
duce  a  high-potential  induction  elec¬ 
tron  accelerator.^'“  Dr.  Donald  W. 
Kerst  of  the  University  of  Illinois 
has  brilliantly  developed  the  ma 
chine  into  its  present  practical 
form“'“  although  Dr.  Max  Steen- 
back  of  Berlin-Siemensstadt,  Ger¬ 
many,  claims  credit  for  the  prior 
invention.” 


FIG.  1 — (a)  Elsctric  field  induced  by  tiae 
increasing  yertically  directed  mogneflc 
flux;  (b)  electron  acceleration  in  the  electtk 
field  of  (a) 


FaBdamental  Theory  of  Betatron 

In  its  manner  of  accelerating,  the 
betatron  is  essentially  a  shell-type 
transformer  carrying  on  the  cen¬ 
tral  core  leg  a  few-turn  primary 
consisting  of  two  series  sections, 
and  a  many-turn  secondary  wound 


FIG.  2 — (o)  Shell-type  tronsformer:  (b)  tronsformer  of  (a)  with  eyacuated  elec¬ 
tron  occelerating  chamber  D  (called  a  doughnut)  replacing  the  secondary 
winding;  (c)  betatron  with  doughnut  remoyed.  showing  air  gap  in  central  core 
leg  and  tapered  pole  faces  used  to  proyide  appropriate  magnetic  field  space 
characteristics  for  simultaneous  accelerotton  and  confinement  of  electrons 
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Basic  design  equations  and  analysis  of  pole-face  shapes.  In  Just  one  spinning  push,  a-c 
magnets  bring  electrons  in  an  evacuated  doughnut  to  the  highest  velocity  created  by 
man — 185,000  miles  per  second — for  transmutation  of  elements,  generation  of  the  most 
powerful  x-rays  known  today,  and  and  investigation  of  cosmic-ray  effects 


T.  J.  Wang,  author  of  this  popor.  with  tho  accoUroting  unit  of  tho  Ohio  Stoto 
botatron.  Machine*  like  this  con  produce  the  world's  most  powerful  x-rays 


though  still  directed  upward,  or 
what  is  the  same  thing,  increasing 
in  a  downward  direction,  the  arrows 
of  the  electric  field  should  then  have 
been  reversed,  and  the  magnetic 
flux  associated  with  the  induced 
electric  field  should  then  have  been 
up,  again  in  opposition  to  the  time- 
change  of  the  original  magnetic 
flux.  It  is  the  opposing  effects  of  in¬ 
ducing  and  of  induced  magnetic 
fields — as  expressed  by  Lenz’s  Law 
—which  are  indicated  in  mathe¬ 
matical  symbolism  by  the  minus 
sign  of  Eq.(l). 

In  this  treatment  of  the  betatron 
we  shall  consider  only  a  time-in- 
creasing  upward-directed  magnetic 
flux.  Under  this  condition  positive 
charges  which  may  be  confined  to 
a  circular  path  are  accelerated  in 
the  directions  of  the  electric  field 
arrows  of  Fig.  1(a),  and  negative 
charges  e  are  accelerated  in  the  op¬ 
posite  senses,  as  in  Fig.  1(b).  Be¬ 
cause  the  betatron  is  primarily  an 
electron  accelerator,  we  shall  hence¬ 
forth  refer  to  Fig.  1(b)  for  the 
space  relationship  of  a  time-chang¬ 
ing  magnetic  flux  and  the  associated 
induction  electron  acceleration. 

WIr*  Path  Not  Noeossary  For 
ladaead  IMP 


less,  encloses  changing  flux,  there 
is  still  an  induced  emf  which  is 
given  by  Eq.(l),  wherein  by  we 
here  mean  that  flux  which  is  en¬ 
closed  by  the  particular  path  under 
discussion.  Evidence  that  the  exis¬ 
tence  of  an  emf  in  the  latter  case  is 
real  is  perhaps  best  established  by 
the  successful  operation  of  the  be¬ 
tatron  itself. 

In  the  betatron  the  shell-type 
transformer  as  represented  by  Fig. 
2(a)  is  modified  to  dispense  entirely 
with  the  secondary  winding,  as 
shown  in  Fig.  2  (b) ,  and  the  iron  of 
the  central  leg  is  interrupted  as 
shown  in  Fig.  2(c).  In  place  of  the 
secondary  winding  is  put  the  evacu¬ 
ated  doughnut-shaped  acceleration 
chamber  D  in  Fig.  2(b),  generally 
called  the  doughnut. 

Elaetrea  Gan  Is  laiacter 

Electrons  are  introduced  tan¬ 
gentially  into  the  doughnut  from  a 
hot-cathode  injector.  The  injector 
is  similar  to  the  electron  gun  of  the 
ordinary  cathode-ray  tube  and  is 


provided  with  an  accelerating  elec¬ 
trode  onto  which  a  high-positive- 
potential  pulse  is  periodically  ap¬ 
plied  to  shoot  electrons  in  bunches 
into  the  chamber.  Injection  is  elec¬ 
tronically  triggered  to  transpire  for 
a  few  microseconds  at  the  begin¬ 
ning  of  each  cycle  of  the  magnetic 
field,  as  at  A  and  A'  of  Fig.  3. 
(Space  charge  repulsion  within  the 
electron  beam  sets  the  upper  limit 
to  the  duration  of  effective  injection 
pulses.) 

During  the  quarter  cycle  follow¬ 
ing  injection,  acceleration  of  the 
electron  beam  is  accomplished  by 
the  time-changing  flux.  Confine¬ 
ment  of  the  beam  to  repetitive  cir¬ 
cular  paths  to  permit  extended  ac¬ 
celeration  up  to  the  time  of  the  peak 
of  the  cycle  (when  the  electron  en¬ 
ergies  are  utilized)  is  achieved 
through  the  interaction  of  the  elec¬ 
tron  velocity  with  the  appropriately 
space-shaped  magnetic  field  of  the 
accelerating  unit. 

The  centripetal  force  on  a  single 
electron  is  given  by 
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Now  it  is  to  be  observed  that  an 
••  emf  attributed  to  the  time-changing 
^  magnetic  flux  is  associated  with  any 
and  with  every  closed  path  which 
surrrounds  the  changing  flux  re¬ 
gardless  of  whether  the  path  coin¬ 
cides  with  a  wire  or  simply  lies  in 
space.  In  the  case  where  the  path 
is  that  of  a  loop  of  wire,  free  elec¬ 
trons  present  in  the  wire  are  dis¬ 
placed  along  the  relatively  low-re¬ 
sistance  conductor,  and  this  elec¬ 
tron  manifests  itself  as  a  current 
flow  by  a  reading  on  a  meter  join¬ 
ing  the  ends  of  the  loop.  In  the  case 
of  a  closed  path  in  a  vacuum  where 
the  path  is  not  shared  by  a  conduc¬ 
tor  but  where  the  path,  neverthe- 

C$ 
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where  H  is  the  intensity  of  the 
magnetic  field  at  the  position  of  the 
electron,  and  v  is  the  electron  ve¬ 
locity.  The  interaction  force  is  per¬ 
pendicular  both  to  the  field  and  to 
the  electron  velocity,  providing 
centripetal  action  in  the  horizontal 
inedian  plane  of  the  doughnut. 

Equation  (2)  can  be  obtained  di¬ 
rectly  from  the  common  motor  force 
relation  for  a  conductor  of  length 
I  centimeters  which  carries  a  cur¬ 
rent  of  I  amperes  in  a  field  of  H 
gauss:  F  =  HIl/10.  Since  7  = 
Anev,  where  A  is  the  cross-section 
area  of  the  conductor  in  square  cen¬ 
timeters,  n  the  number  of  electrons 
per  cubic  centimeter,  e  the  charge 
per  electron  in  coulombs,  and  v  the 
velocity  of  the  electrons  in  centi¬ 
meters  per  second,  we  obtain  F  = 
H  Anev  i/10.  If  we  take  e  in  elec¬ 
trostatic  units  as  in  the  Gaussian 
system,  we  get  for  the  above  ex¬ 
pression  F  =  H  Anev  l/c.  Now  the 
total  number  of  electrons  in  the 
length  i  is  An  I,  and  on  the  aver¬ 
age  the  force  per  individual  electron 
in  the  wire  is  equal  to  the  total 
force  divided  by  the  total  number 
of  electrons.  Evaluation  of  the  force 
per  electron  in  this  manner  yields 
Eq.  (2). 

'  Powvr  Factor  Cerroetloa  Noodod 

Incidentally,  with  the  air  gap  es¬ 
sential  for  the  correct  magnetic 
field  distribution  through  the 
doughnut,  the  betatron  excitation 
voltampere  requirements  are  con- 
sMerably  higher  than  those  of  a 
comparable  closed-core  transformer. 
Also,  with  the  betatron  as  it  is  em¬ 
ployed  at  present  the  secondary 
load  contributes  negligible  re¬ 
flected  impedance  into  the  primary 
so  that  from  the  standpoint  of  in¬ 
put  the  betatron  more  closely  re¬ 
sembles  a  transformer  at  no  load  or 
simply  a  choke  coil.  In  practice  it 
is  found  economically  necessary  to 
employ  a  large  power-factor-cor¬ 
rection  capacitor  bank  either  in 
series  with  the  line  for  series  reso¬ 
nant  operation  or  across  the  line  for 
parallel  resonant  operation.  This 
capacitor  bank  represents  a  major 
item  in  the  initial  cost  of  a  betatron 


FIG.  3 — Mognatic  fUld  cyel*.  IbIocUod  of 
•loctrona  occurs  at  A,  with  tho  occoleration 
period  lastiiig  until  B.  Tho  next  burst  of 
oloctrons  is  rolocuod  into  tho  chambor  at 
A'  of  tho  following  cycle 


FIG.  4 — Cylindrical  coordinate  system  for 
onolysis  of  betatron  operation 


installation.  (General  Electric’s 
hundred  million-volt  betatron  boasts 
the  largest  capacitor  bank  in  the 
world.)  ^ 

Equations  for  Betatron  Operation 

The  general  mode  of  operation  of 
the  betatron  can  be  appreciated 
from  a  consideration  of  a  few  ele¬ 
mentary  principles.  The  central 
core  legs,  and  consequently  the  mag¬ 
netic  field  through  the  doughnut, 
are  of  cylindrical  symmetry  sug¬ 
gesting  the  use  of  cylindrical  co¬ 
ordinates  r,  df  and  z  for  analysis 
(Fig.  4).  We  shall  first  assume  the 
desired  condition  of  a  circular  elec¬ 
tron  orbit  of  radius  r,  in  the  median 
plane  of  the  doughnut  and  see  what 
restrictions  this  implies  for  the 
magnetic  field.  By  Eq.  (1)  the  emf 
— work  per  unit  charge — induced 
around  the  circular  path  at  any  par¬ 
ticular  time  is  given  by 
«  Id* 

Because  of  the  radial  symmetry  of 
the  magnetic  field  the  electric  force 
acting  on  a  unit  charge  at  any  point 
in  the  circular  orbit  is  independent 
of  e  or,  in  other  words,  is  the  same 


as  the  force  which  the  charge  would 
experience  if  it  were  located  at  any 
other  point  in  the  orbit  at  the  same 
time.  Hence,  we  can  say  that  the 
electric  field— force  per  unit  charge 
— at  any  point  in  the  orbit  is  given 
by 

9  1  d* 

The  symmetry  property  is  essentijd 
for  Eq.  (3)  because  otherwise  yfe 
could  say  only  that  at  any  given 
time 

£  ■«  y*  £  dl  COB  a, 

where  dl  represents  an  infinitesimal 
path  length  forming  an  angle  a  with 
E,  and  where  both  a  and  E  conceiv¬ 
ably  vary  in  magnitude  from  point 
to  point  around  the  orbit. 

From  Eq.  (3),  the  force  on  an 
electron  at  any  instant  is  given  by 

F~  11- _ 5-  ^  (4) 

2t  r,  2r  r^c  dt  ' 

For  the  present  we  are  concerned 
only  with  the  magnitude  and  not 
with  the  sense  of  direction  of  F,  so 
the  minus  sign  of  Eq.  (4)  may  be 
dropped.  Equating  the  magnitude 
of  the  force  to  the  time  derivative 
of  the  momentum  of  the  electron  in 
accordance  with  Newton’s  Second 
Law,  we  obtain 

d(tnv)  «  d*  . 

dt  ’‘2rr,edt 

Integration  of  Eq.  (6)  gives  for  the 
momentum  of  the  electron  at  any 
instant 

where  <f>,  is  the  flux  through  the  or¬ 
bit  at  the  instant  corresponding  to 
zero  momentum,  that  is,  at  the  be¬ 
ginning  of  the  magnetic  field  cycle. 
At  this  time  the  flux  is  zero,  and 
hence  Eq.  (6)  becomes 

At  this  point  it  may  be  well  to 
note  that  in  Eq.  (5),  d  iinv)/dt  is 
specifically  employed  instead  of 
m  dv/dt,  inasmuch  as  the  mass  of 
the  electron  is  a  function  of  its 
velocity  relative  to  the  observer  in 
accordance  with  the  relation 


Vl  -  (b/c)* 

In  Eq.  (8)  m.  is  the  so-called  rest 
mass  of  the  electron.  In  what  fol¬ 
lows  it  will  be  tacitly  considered 
that,  except  possibly  for  the  first 
few  revolutions  following  injection 
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rection  of  increasing  radii.  With 
this  design  the  magnitude  of  the 
magnetic  field  in  the  median  plane 
of  the  doughnut  is  radially  increas¬ 
ing,  corresponding  to  the  radially 
decreasing  reluctance  of  the  out¬ 
wardly  narrowing  air  gap.  Intui¬ 
tively,  the  radially  increasing  field 
strength  makes  for  increased  cen¬ 
tripetal  force  at  large  radii,  which 
should  presumably  self-compensate 
for  any  tendency  of  the  electron 
beam  to  spiral  outward  at  high 
speeds.  This  type  of  field  configur¬ 
ation,  however,  fails  to  satisfy  the 
1:2  condition,  and,  thus,  fails  to 
provide  a  possible  orbit,  at  any 
radius  within  the  confines  of  the 
pole  faces.  It  was  employed  by  sev¬ 
eral  investigators  before  Walton 
first  indicated  the  necessity  of  the 
1 :2  relation*  and  was  even  employed 
by  some  designers  after  this,*’  * 
partly  accounting  for  the  unsuccess¬ 
ful  operation  of  many  otherwise  in¬ 
genious  machines. 

An  additional  serious  disadvan¬ 
tage  of  the  field  configuration  which 
results  from  the  pole  shape  of  Fig. 
5(a)  is  an  inherent  vertical  insta¬ 
bility  of  the  electron  beam.  This 
is  evident  on  examination  of  Fig. 


whare  the  speed  of  the  electron  is 
fslatively  low  (i.e.,  where  v/e 
<<  1)  and  where,  consequently, 
n  ^  w„  any  reference  to  the  mass 
of  an  electron  will  imply  mass  as  ex¬ 
pressed  by  Eq.  (8). 

In  order  that  the  electron  may  be 
confined  to  the  circular  orbit  of 
radius  r,  while  it  is  simultaneously 
accelerated,  it  is  essential  that  the 
magnetic  field  H,  at  the  position  of 
the  orbit  at  each  instant  satisfies 
the  centripetal  force  relation 


6(b)  wherein  are  shown  the  direc¬ 
tions  of  the  field-velocity  interac¬ 
tion  forces  for  electrons  which  are 
traveling  in  the  manner  specified 
by  Fig.  2(b)  and  which  are  above 
or  below  the  median  plane  of  the 
doughnut.  For  an  electron  which 
happens  to  stray  a  small  distance 
above  or  below  the  median  plane 
(for  example,  through  collision,  or 
through  space  charge  repulsion 
from  the  remainder  of  the  beam), 
the  interaction  force  provides  a 
component  which  shifts  the  electron 
even  further  away  and  in  short  or¬ 
der  causes  the  electron  to  collide 
with  the  walls  of  the  vessel. 

In  Fig.  6(a)  are  shown  pole  faces 
which  taper  so  as  to  produce  a 
radially  increasing  reluctance  of 
the  fiux  through  the  doughnut  and, 
hence,  a  radially  decreasing  median- 
plane  field.  The  corresponding  field- 
velocity  interaction  forces  for  elec¬ 
trons  which  deviate  from  the  me¬ 
dian  plane  are  shown  in  Fig.  6(b). 
These  forces  are  such  that  an  elec¬ 
tron  which  strays  either  above  or 
below  the  median  plane  experiences 
a  vertical  component  of  force  which 
acts  to  restore  it  to  the  median 
plane.  Strongly  tapered  pole  faces 


itesimal 
le  a  with 
conceiv- 
m  point 


or  the  equivalent  relation 


With  the  maximum  (in  time)  field 
intensity  H,  limited  by  the  charac¬ 
teristics  of  the  magnetic  steel,  a  ma¬ 
chine  which  is  to  yield  high  final 
electron  momentum  must  be  neces¬ 
sarily  large  in  size  in  accordance 
with  the  high  value  of  r,  demanded 
by  Eq.  (9).  A  60  million-volt  be¬ 
tatron  would  have  an  orbital  radius 
of  about  2  feet;  a  500  million-volt 
betatron  would  have  an  orbital  ra¬ 
dius  of  about  15  feet. 

Tb*  1:2  Pi«ld-FlMX  CeRditi*ii 

Equation  (9),  the  confining  rela¬ 
tion,  together  with  Eq.  (7),  the  ac¬ 
celerating  relation,  impose  the 
necessary  field-flux  condition  for 
simultaneous  acceleration  and 
radial  confinement: 
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2wr,e  •  e  * 

♦.-2irr.*£r,  (10) 

Equation  (10)  shows  that  at  all 
times  during  the  acceleration  cycle 
the  space  configuration  of  the  mag¬ 
netic  field  through  the  doughnut 
must  be  such  that  the  flux  enclosed 
by  the  orbit  is  just  twice  that  which 
would  obtain  if  the  magnetic  field 
was  uniform  across  the  doughnut 
and  of  strength  H,  at  each  point. 
Following  Steenbeck,*  we  shall 
henceforth  refer  to  Eq.  (10)  as  the 
1:2  condition. 
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Shop*  ef  Pol*  Pacos 

A  not  unnatural  procedure  in  the 
design  of  an  induction  accelerator 
of  the  betatron  type  might  be  to 
shape  the  pole  pieces  in  the  general 
wanner  of  Fig.  6(a),  with  a  taper 
from  wide  to  narrow  gap  in  the  di- 


FIG.  5 — (o)  Tronsfonnor  yok*  with  polo 
iacM  toporod  so  os  to  norrow  tho  gop 
and  strongthon  tho  Hold  toward  th*  ontsido; 
(b)  magnUiod  soction  through  poU  piocos. 
showing  Tolocitydiold  intoraetion  foreos 
(rodial  and  vortical  compononts  dottod)  on 
oloctrons  which  find  ihomsolTOs  obovo  or 
bolow  th*  modian  plon* 


FIG.  6 — (o)  Tronsiormor  yok*  with  polo 
locos  toporod  so  as  to  widen  th*  gop  and 
wookon  th*  field  toword  fli*  ontsido;  (b) 
magniliod  section  through  polo  piocos. 
showing  Tolodty-liold  intoractioa  loros* 
(rodial  and  vortical  compononts  dottod)  on 
oloctrons  which  find  thomsolvos  obovo  or 
bolow  dM  SBodlan  plan* 
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produce  bowed  field  lines  and,  hence, 
provide  best  vertical  focusing.  Hor¬ 
izontal  (no-taper)  pole  faces  pro¬ 
vide  vertical  field  lines  throughout 
the  doughnut  and  so  provide  no 
vertical  focusing. 


Raqalreiacatt  for  Stablo  Etoetreo 
Orbits  ia  tbo  Deaqhaat 

To  exactly  what  extent  the  field 
should  be  caused  to  fall  off  with  the 
radius  in  a  practical  machine  de¬ 
pends  on  the  limitations  of  the  sim¬ 
ultaneous  radial  and  vertical  focus¬ 
ing  requirements.  These  require¬ 
ments  are:  (a)  ht  least  one  possible 
orbital  radius  (that  is,  at  least  one 
value  of  r  within  the  chamber  for 
which  the  1 :2  condition  is  real¬ 
ized)  ;  (b)  radial  stability  (in  or¬ 
der  to  maintain  the  beam  at  the  po¬ 
sition  of  the  1:2  ^radius  in  spite  of 


FIG.  9 — (a)  Vertical  projection  oi  trajectories  oi  indiriduol  electrons  inunediately 
alter  injection.  Extreme  edges  of  beam  are  labeled  1  and  2,  and  center  oi  beam 
is  shown  dotted;  (b)  electron  orbits  on  first  rerolution  following  injection  for 
the  cose  of  median-plane  field  intensity  proporUonol  to  r  The  focusing 

forces  produce  on  image  of  the  injector  adjacent  to  the  injector  on  eoch 
rOTolution  of  the  beam 


radial  components  of  space  charge 
repulsion  and  collision  forces) ;  (c) 
vertical  stability  (in  order  to  main¬ 
tain  the  beam  in  the  median  plane 
of  the  chamber  against  vertical  com¬ 
ponents  of  space  charge  repulsion 
and  collision  forces) . 

Because  of  the  cylindrical  sym¬ 
metry  the  magnetic  flux  4>  which  is 
included  within  the  radius  r  in  the 
median  plane  of  the  doughnut  may 
be  expressed  as  the  summation  of 
the  elementary  fluxes  included 
within  individual  median-plane  ring 
elements,  each  of  area  2«  p  dp.  Thus, 


In  a  field  of  the  type  given  by  Eq. 
(15),  electrons  within  the  dough¬ 
nut  can  take  up  stable  orbits  at  any 
and  at  every  radius.  This  type  of 
field  presents  a  condition  of  neutral 
equilibrium  as  far  as  concerns  ra¬ 
dial  displacements  of  electrons.  An 
analogous  mechanical  system  is 
that  of  a  marble  on  a  fiat  table 
wherein  every  position  on  the  table 
is  one  of  equilibrium,  as  in  Fig. 
7(a). 


Thr««  Conditions  of  Equilibrlnm 

What  is  desired  in  the  betatron  is 
a  condition  of  stable  equilibrium  at 
a  particular  radius;  that  is,  a  con¬ 
dition  wherein  the  1:2  relation  is 
satisfied  at  the  orbital  radius  and 
where,  for  radii  in  the  neighbor¬ 
hood  of  the  orbital  radius,  restoring 
forces  exist  at  all  times  during  the 
accelerating  cycle  and  tend  to  re¬ 
turn  straying  electrons  to  the  posi¬ 
tion  of  the  orbital  radius.  The 
analogous  mechanical  case  with  the 
marble  would  be  obtained  with  an 
annular  depression  in  the  table  at 
the  desired  orbital  radius,  as  in 
Fig.  7(b). 

A  third  possible  condition — an 
obviously  undesirable  one — is  that 
of  unstable  equilibrium  wherein  al¬ 
though  the  1:2  relation  is  satisfied 
at  a  particular  radius,  the  field 
forces  in  the  neighborhood  of  this 
radius  act  in  such  a  manner  as  to 
increase  any  displacement  of  elec¬ 
trons  from  this  radius.  The  me- 


H  2xp  dp 


A  median-plane  field  configuration, 
H  =  /(r),  which  is  such  that  it  sat¬ 
isfies  the  1:2  condition  for  all  val¬ 
ues  of  r  may  be  obtained  then  by 
writing 


FIG.  7 — ^Mochanical  onalogiM  of  three  pos¬ 
sible  equilibrium  conditions  in  the  betotron. 
inTolving  a  meuble  on  o  circulor  table, 
(o)  Neutral  equilibrium;  (b)  stable  eqiiili- 
brium;  (c)  unstable  equilibrium 


H2wpdp  = 


and  solving  for  H  as  a  function  of 
r.  To  solve  Eq.  (12)  for  H  we  differ¬ 
entiate  with  respect  to  r,  obtaining 

Hr^2rH  +  r^dH/dror^^ -j  (13) 

Equation  (13)  integrates  into 

log  H  =»  log  o  —  log  r  (14) 
where  a  is  the  constant  of  integra¬ 
tion.  Equation  (14)  yields 

H  =  a/r  (16) 

Equation  (15)  then  represents  a 
median-plane  field  configuration 
which  satisfies  the  1 :2  condition  for 
all  values  of  r. 


ffefdf'orm 
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FIG.  8 — ^Relationships  of  mogneUc  field  H 
to  electron  orbit  radius  r  for  a  betotron 
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chanical  analogy  is  provided  by  an  fails  to  provide  vertical  stability 
annular  ridge  on  the  table  as  in  for  the  electron  path. 

Fig.  7(c). 

The  first  type  of  equilibrium  with 
respect  to  radial  displacements — 
neutral  equilibrium — is  obtained,  as 
we  have  noted,  with  the  inverse 
radius  type  of  magnetic  field.  The 
second  and  third  types  of  equilib¬ 
rium — stable  and  unstable — can  be 
obtained  with  slightly  different  field 
configurations. 

In  Fig.  8  are  shown  three  pos¬ 
sible  field-radius  relationships,  la¬ 
belled  Hi,  Ht,  H,.  These  are 
taken  such  that  at  the  desired  or¬ 
bital  radius,  n.  Hi  =  H,  = 

Ht.  Hi  represents  the  inverse  ra¬ 
dius  function  which  satisfies  the 
1:2  condition  for  every  value  of  r. 

Ht  and  H,  are  presumed  to  satisfy 
the  1:2  condition  at  the  one  ab¬ 
scissa  r  =  r,  but  not  necessarily 
at  any  other  radius.  In  the  neigh¬ 
borhood  of  the  radius  r,  both  Ht 
and  Ha  decrease  with  increasing 
radius  but  with 


in  Eq.  (16)  yields  best  vertical  fo¬ 
cusing  and  no  radial  focusing. 

It  might  be  presumed  that  an  op¬ 
timum  value  of  n  would  be  i  in  or¬ 
der  to  compromise  between  radial 
and  vertical  stability.  However, 
there  are  other  considerations 
which  affect  the  choice  of  n,  as 
shown  by  a  detailed  study  of  the 
transient  trajectory  phenomena 
presented  by  Kerst  and  Serber.“  In 
the  analysis  of  the  transient  state 
of  affairs  just  following  injection — 
or  just  following  any  displacement 
of  an  electron  from  its  normal 
equilibrium  orbit — it  is  shown  that 
the  path  of  the  electron  is  approxi¬ 
mately  as  depicted  in  Fig.  9(a). 
Here  not  only  does  the  electron  or¬ 
bit  as  a  whole  shift  toward  the  equi¬ 
librium  radius,  but  during  the  time 
of  this  shift,  the  electron  executes 
local  oscillations,  oscillating  radially 
in  and  out  across  the  equilibrium 
radius  and  vertically  above  and  be¬ 
low  the  equilibrium  plane.  The  os¬ 
cillatory  motion  is  occasioned  by  the 
radial  and  vertical  focusing  forces. 
These  forces  increase  with  time  as 
the  magnetic  field  rises  during  the 
cycle,  so  that  the  amplitude  of  the 
oscillations  decreases  with  time. 


Gcemstry  of  a  Practical  Botatrea 

To  summarize,  we  have  arrived 
at  the  necessary  geometry  for  the 
median-plane  field  of  a  practical  in¬ 
duction  accelerator  in  which  we 
have  an  equilibrium  orbit  and  both 
radial  and  vertical  restoring  forces : 

(a)  the  field  must  be  such  that  in 
the  neighborhood  of  the  equilibrium 
orbit 

H  oc  1/r",  where  0  <  n  <  1  (16) 

and  (b)  the  flux  of  this  field 
contained  within  the  equilibrium 
the  1:2  condition.  Equation  (16) 
was  first  specifically  pointed  out  by 
Steenbeck.® 

The  limits  on  n  in  Eq.  (16)  are 
in  accord  with  the  following  con¬ 
siderations.  It  will  be  noted  with 
reference  to  Fig.  8  that  greatest 
radial  restoring  action  is  obtained 
for  those  type  H»  fields  which  in  the 
neighborhood  of  r.  have  slopes  ap¬ 
proaching  zero,  corresponding  in 
Eq.  (16)  to  the  exponent  n  ap¬ 
proaching  zero.  Low  values  of  w, 
however,  mean  gradual  radial  de¬ 
crease  of  reluctance  of  the  air  gap 
through  the  doughnut  as  provided 
by  gently  tapered  pole  faces,  and 
this  we  have  seen  in  connection  with 
considerations  of  Fig.  6  implies 
poor  vertical  focusing.  On  the  other  Kerst  and  Serber  demonstrate 
hand,  a  value  of  n  equal  to  unity  that  for  pole  faces  which  are  shaped 


For  radii  slightly  greater  than  r., 
where  H,  is  less  than  Ht  is  too 
small  to  satisfy  the  1:2  condition; 
for  radii  slightly  less  than  r„  where 
Ht  is  greater  than  H,  is  too 
large  to  satisfy  the  1 :2  condition. 

The  net  result  is  that  with  a  field 
of  the  type  of  H,  an  electron  which 
for  any  reason  drifts  outward  from 
the  normal  orbital  radius  experi¬ 
ences  a  reduction  in  centripetal 
forcd  with  consequent  further  out¬ 
ward  drift,  and  an  electron  which 
drifts  inward  experiences  increased 
centripetal  force  which  in  turn  en¬ 
courages  the  inward  motion.  Thus, 
a  field  such  as  Ht  provides  only  un¬ 
stable  equilibrium  at  r  =  r,.  The 
situation  corresponds  to  the  me¬ 
chanical  analogy  of  Fig.  7  (c).  On 
the  other  hand,  a  field  such'  as  Ha 
provides  genuine  radial  stability 
corresponding  to  the  mechanical 
analogy  of  Fig.  7(b),  for  in  this 
case  an  outward  drift  of  an  electron 
is  counteracted  with  an  increased 
centripetal  force,  and  an  inward 
drift  is  counteracted  with  a  de¬ 
creased  centripetal  force.  There  is 
no  need  to  consider  any  field  with  a 
positive  gradient  at  r  =  r,  because 
such  a  field,  as  we  have  seen, 
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to  give  a  field  of  the  type  H  «  r‘*'* 
in  the  neighborhood  of  the  equilib¬ 
rium  orbit,  the  radial  oscillatory 
motions  of  the  electrons  in  an  in¬ 
jected  pulse  are  such  as  to  yield  im¬ 
ages  of  the  injector  (in  the  manner 
of  optical  images)  at,  and  only  at, 
points  which  are  adjacent  to  the  in¬ 
jector.  The  nature  of  the  orbits 
within  the  beam  for  the  first  revolu¬ 
tion  following  injection  is  shown  in 
Fig.  9(b).  This  type  of  electron 
beam  action  is  highly  desirable  in 
that  it  means  that  if  one  electron 
of  the  beam  clears  the  injector  on 
coming  around  the  doughnut,  then 
all  electrons  of  the  beam  clear  the 
injector.  This  is  particularly  use¬ 
ful  inasmuch  as  it  is  obligatory  to 
locate  the  injector  reasonably  near 
to  the  ultimate  equilibrium  orbit  in 
order  to  insure  capture  within  the 
orbit  of  a  practical  percentage  of 
the  injected  beam.* 

With  any  type  of  field  other  than 
r**'*  a  certain  number  of  electrons 
would  very  likely  collide  with  the 
back  of  the  injector  on  each  revolu¬ 
tion  even  though  the  main  portion 
of  the  beam  might  be  adequately 
clearing. 

Um  •!  SataratioR 

The  beam  may  be  displaced  later-' 
ally  within  the  doughnut  by  upset¬ 
ting  those  magnetic  field  conditions 
which  make  for  confinement  at  a 
particular  radius.  In  the  hopes  of 
being  able  to  remove  the  accelerated 
electron  beam  completely  from  the 


chamber  near  the  peak  of  the  mag¬ 
netic  field  cycle  Steenbeck  so  de¬ 
signed  his  iron  structure  as  to 
cause  magnetic  saturation  to  set  in 
earliest  at  the  outer  rim  of  the  pole 
faces. 

A  section  through  Steenbeck’s 
pole  pieces  is  shown  in  Fig.  10, 
based  on  his  American  patent.*  With 
this  arrangement,  for  a  short  time 
in  the  cycle  following  the  onset  of 
saturation  at  the  outer  rim  of  the 
pole  face  the  field  at  the  normal  po¬ 
sition  of  the  beam  rises  only 
slightly,  while  the  fiux  through  the 
unsaturated  center  still  continues 
to  rise  in  proportion  to  the  exciting 
current.  The  result  is  that  the  field 
at  the  orbit  is  then  too  weak  to  pro¬ 
vide  the  necessary  restraining  force 
demanded  by  the  1 :2  condition,  and 
the  beam  shifts  outward. 

Kerst“’  “  improved  the  differen¬ 
tial  saturation  technique  by  using 
central  caps  of  iron  dust  on  simple 
tapered  pole  pieces.  The  cross  sec¬ 
tion  through  Kerst’s  accelerator, 
shown  in  Fig.  11,  is  based  on  his 
U.  S.  patent."  The  central  pole  caps, 
having  a  lower  density  than  the  rest 
of  the  iron,  saturate  earliest  in  the 
cycle  and  cause  the  beam  to  spiral 
inwasd. 

Target  !■  DoaghaMt 

Being  aware  of  the  focusing  diffi¬ 
culties  of  attempting  to  remove  the 
intact  beam  completely  from  the 
machine,  Kerst  utilized  the  energy 
of  the  beam  by  interposing  a  target 


FIO.  11 — Section  through  Xerit'i  lint  cwcelerator.  uiing  one  pair  of  coils  like 
those  on  the  Ohio  State  betatron 


in  the  path  of  the  inwardly  dis¬ 
placed  accelerated  beam  within  the 
doughnut.  Collision  of  the  electrons 
with  the  target  gives  rise  to  x-radi¬ 
ation  which  passes,  unmolested  by 
the  magnetic  field,  directly  through 
the  walls  of  the  chamber. 

In  Kerst’s  second  machine"  he 
expands  rather  than  contracts  the 
orbit,  and  he  uses  the  back  of  the 
injector  as  a  target.  Expansion  is 
accomplished  at  any  desired  time  in 
the  cycle,  and  hence  at  any  desired 
electron  energy  up  to  the  maximum 
of  the  machine,  by  electronically 
discharging  a  capacitor  through  a 
pair  of  single-turn  coils  which  are 
mounted  directly  onto  the  pole  faces 
above  and  below,  and  slightly  to¬ 
ward  the  center  of  the  normal  equi¬ 
librium  orbit.  The  momentary 
surge  of  current  through  these  coils 
causes  a  strengthening  of  the  cen¬ 
tral  flux  with  little  change,  how¬ 
ever,  in  the  field  at  the  position  of 
the  orbit.  As  a  consequence,  the 
field  at  the  orbit  becomes  inade¬ 
quate  to  retain  the  electrons,  and 
the  beam  spirals  outward. 
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Artificial  Delay-Line  Design 


Design  of  artificial  line  for  signal  delay  is  facilitated  by  a  chart.  Permissible  delay  per 
section  is  determined  from  equations  on  the  basis  of  tolerable  distortion  of  the  signal  by 
the  line.  This  information  is  used  with  the  chart  to  determine  line  components 


USE  of  low-pass  filters  to  de¬ 
lay^-  •  and  generate*  rectangu¬ 
lar  pulses  is  well  known.  Design 
of  such  filters,  while  not  difficult,  is 
often  tedious  due  to  repeated  com¬ 
putations  which  must  be  made  to 
satisfy  performance  specifications 
with  available  components.  A 
graphical  method  for  designing  the 
low-pass  filter  type  of  delay  line  will 
be  developed  which  materially  re¬ 
duces  the  labor  involved. 

Pcrmissibl*  DitfertioR 

The  first  step  in  design  of  an  ar¬ 
tificial  delay  line  is  to  fix  the  degree 
by  which  the  wave  shape  of  the  re¬ 
sponse  may  differ  from  that  of  the 
driving  force.  This  step  is  impor¬ 
tant  becaube  the  greater  the  varia¬ 
tion  which  can  be  tolerated  between 
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driving  force  and  response,  the 
fewer  sections  there  need  be  in  the 
filter,  other  factors  being  equal.  The 
most  practical  approach  is  to  ana¬ 
lyze  a  delay  line  with  ideal  charac¬ 
teristics,  and  then  estimate  the  per- 


.  ..  ^  yr 


FIG.  1 — Rate  of  rise  of  the  resultant 
pulse  from  the  delay  line  is  taken  as 
the  distortion  factor  in  determining 
maximum  delay  per  section 


formance  of  actual  delay  lines  in 
terms  of  their  departure  from  the 
ideal. 

An  ideal  delay  line  is  one  in 
which  the  response  function,  which 
is  the  ratio  of  the  response  voltage 
to  the  driving  voltage  for  steady- 
state  sine-wave  excitation,  is  a  com¬ 
plex  number  with  constant  ampli¬ 
tude  K  from  0  cps  to  /i,  the  cutoff 
frequency,  and  with  a  phase  func¬ 
tion  0  which  is  given  by  =  2ir/t4 
over  the  same  limits.  Outside  the 
limits  0  <  f  <  fi  (more  properly 
—fi<f<fi)  the  amplitude  of  the 
response  function  is  zero. 

When  a  rectangular  pulse  of  volt¬ 
age  is  applied  to  the  input  terminals 
of  a  line  with  these  ideal  character¬ 
istics,  the  output  voltage  has  the 
form  of  the  following  equation  *•  ‘ 
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FIG.  2 — Artificial  lin*  ua«d  for  doloy  consists  of  ond  soctions 
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Dcloyolin*  chart  from  which  reactances  ore  read  once  the  maximum  delay  per  section  ond 
characteristic  impedance  hare  been  determined  from  equations  given  in  the  text 


The  procedure  will  be  demon¬ 
strated  by  an  illustrative  example. 
Let  it  be  required  to  design  a  single 
transit  delay  line  which  will  delay 
a  10-microsecond  pulse  by  8  micro¬ 
seconds.  The  rise  time  shall  be  not 
more  than  one  microsecond.  The 
surge  impedance  of  the  line  is  to 
lie  between  200  and  400  ohms.  Com¬ 
mercially  available  capacitors  are  to 
Oe  used,  but  the  inductors  may  have 
any  value.  From*  Eq.  (6)  T,  = 
2AT,/1.6tc  =  2  X  1  X  I/I.61C  =  0.432 
/taec,  and  from  Eq.  (7)  N  =  T/AT, 
=  8/0.432  ^  19. 


The  problem  is  now  stated  in  a 
fofm  which  allows  the  use  of  the 
artificial  delay-line  chart.  We  have 
200  <R  <  400,  and  T,  =  0.432  ix  sec 
for  a  single  transit.  Substitution  in 
the  chart,  illustrated  in  Fig.  3, 
shows  that  a  range  of  solutions  lies 
over  the  line  segment  AB.  At  any 
point  of  AB  the  values  of  induc¬ 
tance  and  capacitance  given  by  the 
intersecting  diagonals  is  a  solution. 
Recalling  that  the  capacitor  is  to  be 
of  a  commercially  available  size,  C 
can  be  fixed  at  0.002  /if,  giving 
L^‘9inh 


C-  0.002m/ 

R  »  214  oh^ 

The  complete  delay  line  consists 
of  18  full  sections  with  L  =  93  /th 
and  C  =  0.002  /if,  and  two  half  sec¬ 
tions  with  L  =  46.6  /th  and  C  = 

0.001  Ilf. 
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where 

E  ■■  amplitude  (A.  origiaal  pulee 
K  ^  ami^tude  of  respooee  function 
r  «  pulae  period 

U  »  time  dday  introduced  by  the  line. 
This  quantity  ia  equal  to  slope  of 

the  phaae  funeticm 
Si  >■  qrmbol  for  the  sine  integral 

J*  tt 

e(f)  ■■  output  voltage 

Si  •"  cutoff  frequency  of  line 
( B  tirne^  measured  from  center  of  the 
applied  pulse 

If  Eq.  (1)  is  solved,  it  is  found 
that  the  form  of  e(t)  more  nearly 
approaches  the  input  wave  form  as 
the  product  At  is  made  greater.  This 
is  equivalent  to  stating  that  as  the 
cutoff  frequency  of  a  line  is  raised 
the  form  of  the  output  approaches 
more  closely  that  of  an  input  of  ar¬ 
bitrary  shape. 

Troasioat  Distertlea 

If  it  is  required  that  a  line  pass 
a  rectangular  pulse  with  less  than 
a  specified  amount  of  distortion,  it 
is  necessary  to  define  distortion.  A 
convenient  criterion  is  that  the  rise 
time  shall  be  held  within  certain 
limits.  Rise  time  can  be  defined  as 
the  time  which  a  pulse,  with  a  slope 
in  the  rise  period  equal  to  the  first 
derivative  of  Eq.  (1)  at  the  instant 
t  =  tt  —  t/2,  takes  to  rise  from  zero 
to  an  amplitude  EK.  According  to 
this  definition  the  rise  time  can  be 
found  from 


where  T,  =  rise  time. 

Assuming  that  A  ^  4/t,  which 
will  be  the  case  for  a  line  which 
gives  at  least  a  fairly  good  repro¬ 
duction  of  the  applied  emf,  the  first 
derivative  of  the  second  sine  in¬ 
tegral  in  Eq.  (1)  can  be  neglected 
for  practical  purposes,  and 

(<b  (O/i)  ,  S  2wfiBKlT  (8) 

From  Eq.  (2)  and  (3) 

Tr^l/TSl  (4) 

This  result  allows  the  rise  time 
of  an  ideal  filter  to  be  expressed  in 
terms  of  cutoff  frequency.  For  a 
physically  realizable  filter  it  is 
necessary  to  include  a  constant  M  in 
Eq.  (4)  to  take  care  of  the  differ¬ 
ence  between  actual  and  ideal  char¬ 
acteristics  : 

Tr  -  M/2S,  (6) 


Figure  1  shows  the  rise  time  for 
the  actual  pulse  output  from  a  de¬ 
lay  line  with  rectangular-pulse  in¬ 
put.  The  rise  time  T,  is  given  by 
the  length  AB.  For  this  particular 
filter  and  pulse,  M  —  1.4  in  Eq.  (6) . 
Quite  frequently  1.4  ^  M  ^  2.0  for 
actual*  delay  lines. 

Delay*Li>*  Design  Eqnatieiis 

It  is  of  advantage  to  rewrite  Eq. 
(6)  in  terms  of  the  delay  per  sec¬ 
tion,  r„  instead  ofA.  Thus*  T,  = 
A/%S\t  where,  as  in  a  low-pass  filter, 

A  =  l/itVLC,  and  A  is  unity  for  a 
single  transit,  and  two  for  a  double 
transit  (these  terms  will  be  ex¬ 
plained  later).  Now  Eq.  (5)  can  be 
written 

T.- (2A/vM)7’,  (6) 

If  the  maximum  allowable  rise 
time  is  given,  the  maximum  delay 
per  section  can  be  computed  by 
means  of  Eq.  (6). 

The  number  of  sections  which  the 
line  is  required  to  have  is  found  by 
dividing  the  total  delay  T  by  T„  as 
found  in  Eq.  (6) 

N  -  T/AT,  (7) 

where  N  =  number  of  sections  in 
the  delay  line. 

Additional  equations  needed  to 
complete  the  design  of  the  line  are  :* 

T.-AVLC  (8) 

R  -  VI/C  (9) 

where 

R  »  oharacteristio  impedance  of  the  line 
in  ohms 

L  inductance  per  section  in  henrys 
C  —  capacitance  per  section  in  farads 
A  «  constant  of  unity  value  for  tingle 
trantit,'’and  equal  to'two  for  double 
trantit 

Using  a  value  of  R  as  given  by 
Eq.  (9)  for  the  terminating  resist¬ 
ance  of  the  line,  the  conditions  for 
minimum  refiections  are  met.  If  the 
external  circuits  do  not  impose  any 
very  stringent  requirements  on  R, 
the  value  of  this  resistance  can  be 
so  chosen  that  the  other  specifica¬ 
tions  are  met  with  commercially 
available  values  of  L  and  C. 

Siagl*  or  Deoblo  Transit 

The  constant  A  is  inserted  in  Eq. 
(8)  to  take  care  of  the  two  ways 
of  using  a  delay  line:  The  initial 
pulde  may  be  allowed  to  travel 
down  the  line  to  the  opposite  end 
from  which  it  is  applied,  and,  if  the 
latter  end  is  terminated  in  the 
characteristic  impedance  R  of  the 


line,  there  will  be  no  refiection.  Such 
a  pulse  is  said  to  make  a  single 
transit  of  the  line.  On  the  other 
hand,  if  the  end  of  the  delay  line  is 
open-  or  short-circuited,  -  the  pulse 
upon  reaching  the  end  of  the  line  is 
refiected  back  along  the  line.  In  this 
case  the  pulse  makes  a  double  tran> 
sit  of  the  line.  In  the  double  transit 
case  it  is,  of  course,  necessary  to 
terminate  the  input  end  of  the  line 
with  the  characteristic  impedance 
R  and  take  the  delayed  pulse  from 
the  input  end.  Double  transit  gives 
twice  the  delay  for  a  given  line  that 
is  found  for  single  transit,  so  its 
use  is  of  advantage  if  the  presence 
of  both  the  incident  pulse  and  the 
delayed  pulse  can  be  tolerated  at 
the  same  point  in  the  external  cir¬ 
cuit. 

Dasiga  Procadur* 

The  following  steps  are  necessary 
to  design  a  delay  line. 

(1)  Specifications  of  the  line  are 
established.  These  include  the  de¬ 
lay  time  T,  whether  or  not  single  or 
double  transit  is  to  be  used,  the 
maximum  allowable  rise  time  T,  (if 
Tr  ^  t/8  distortion  will  not  be  ex¬ 
cessive),  and  the  limits  within 
which  R  must  be  kept.  If  standard 
components,  particularly  capacitors, 
are  to  be  used,  this  fact  should  be 
stated. 

(2)  Substitute  the  value  of  Tr 
from  the  specifications  into  Eq.  (6).. 
This  gives  T,.  The  constant  M  in- 
Eq.  (6)  can  be  taken  as  1.5  unless 
a  better  value  is  known  from  exper¬ 
ience  with  delay  lines  similar  to  the 
one  being  designed. 

(3)  Using  the  value  of  T,  found 
in  Step  (2),  find  N  from  Eq.  (7). 
If  this  computation  does  not  yield 
an  integer,  use  the  next  largest 
integer  for  N. 

(4)  Solve  Eq.  (8)  and  (9)  for  L 
and  C.  The  value  of  T,  from  Step 
(2)  is  needed,  and  A  and  R  frons 
the  specifications  in  Step  (1). 
Either  a  T  or  ic  section  filter  of  mid¬ 
dle  and  end  sections  as  shown  in 
Fig.  2  can  be  used.  The  solution  of 
these  latter  equations  can  be  con¬ 
siderably  simplified  with  the  artifi¬ 
cial  delay-line  computation  chart 
This  is  particularly  true  if  stand¬ 
ard  components  are  to  be  used  in 
constructing  the  delay  line. 

(3)  The  completed  line  consists 
of  —  1  T  or  7t  sections  terminated 
at  each  end  in  a  half-section  as 
shown  in  Fig.  2. 
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SOUND  SYSTEM 


Sound-cyitam  problems  at  the  Lockheed  Air  Terminal  in  Burbank  include 
coTeraqe  of  dining  rooms  as  well  as  large  field  areas  outside.  Music  and 
speech  are  mixed  in  some  areas,  not  mixed  in  others 


ly  WILLIAM  W. BROCKWAY 

Sound  Engineer,  Metro-Ooldioyn-Mager 
Studioa,  Culver  City,  Calif. 

and 

DON  C.  BROCKWAY 

Imlructor  in  Radiy  d  Sound,  City  Schoola 
Loa  Angelea,  Calif. 


nels;  (10)  Wide-range  two-way 
speaker  systems;  (11)  Modern 
mechanical  design;  and  (12)  Con¬ 
tinuous  trouble-free  service. 

Main  Amplifiers 

Six  20-watt  bridging  amplifiers 
are  used  to  supply  the  areas  desig¬ 
nated  in  Fig.  1.  A  seventh  is  used 
as  a  spare  and  is  normally  tied  to 
the  bridging  bus.  The  use  of  sev¬ 
eral  low-power  units  instead  of  one 
large  unit  provides  flexibility  of  dis¬ 
tribution  as  well  as  spare  units  for 
emergency  operation. 

These  amplifiers,  shown  in  Fig.  2, 
are  of  conventional  design,  using  a 
6SJ7  pentode,  a  6SJ7  triode  phase- 
inverter,  and  push-pull  6L6’s  oper¬ 
ating  Class  A.  Each  amplifier  has 
its  own  power  supply  and  all  tubes 
are  operated  from  a  pre-heated  con¬ 
dition.  A  control  relay  shunts  out 
a  resistance  in  series  with  the 
power-transformer  primary  and 
also  completes  the  high-voltage 
supply  circuit  to  ground  when  the 
system  is  in  use.  This  series  re¬ 
sistance  is  so  adjusted  as  to  reduce 
voltage  on  the  filaments  20  per¬ 
cent  in  the  standby  condition. 

Fifteen-decibel  negative  feedback 
is  employed.  The  frequency  charac¬ 
teristics  are  minus  li  db  from  20  to 
20,000  cps.  The  gain  is  50  db  from 
a  600-ohm  bridging  bus.  Harmonic 
distortion  is  held  to  less  than  2  per¬ 
cent  due  to  the  special  design  of 
the  output  transformer. 

Associated  with  six  of  the  bridg¬ 
ing  amplifiers  are  speaker  field 
power  supplies  adequate  to  take 
care  of  all  speaker  units  operating 
with  each  individual  amplifier.  To 
reduce  the  possibility  of  failure  of 
*ny  of  these  speaker  power  supplies, 
two  5U4-G  tubes  are  used  in  each 
unit. 


A  special  switching  arrangement 
associated  with  the  power  switch  of 
each  bridging  amplifier  provides 
automatic  switching  of  the  associ¬ 
ated  speaker-field  power  supply  to 
the  spare  amplifier  when  .the  bridg¬ 
ing  amplifier  is  turned  oil  and  the 
spare  bridging  amplifier  is  turned 
on.  (See  Fig.  1) 

Pr«-Amplifi«r  and  Cemprntter 

The  compression  amplifier  or 
microphone  pre-amplifier  shown  in 
Fig.  3  is  of  the  feedback  compres¬ 
sion  type*  and  was  selected  for 
smoothness  of  operation  and  lack  of 
thumps.  It  has  a  self-contained 
power  supply  and  associated  relay 
with  the  same  function  as  that  of 
the  previously  described  relays  in¬ 
corporated  in  the  bridging  ampli¬ 
fiers  and  speaker-field  power  sup¬ 
plies.  • 

This  amplifier,  which  ‘will  com¬ 
press  up  to  13  db,  has  a  gain  of  65 
db  with  25  db  of  feedback  on  the 
first  two  tubes.  It  is  normally 
operated  with  6  db  of  feedback.  The 
frequency  characteristics  are  flat 
from  50  to  20,000  cps  and  minus  i 
db  at  20  cps.  Harmonic  distortion 
is  less  than  2  percent  with  no  com- 


*  Pollock.  H.  8.,  A  Stewart.  H.  H.,  Com¬ 
pression  with  Feedback ;  ELacraoMica,  Feb., 
1940. 


pression  and  1  percent  with  8  db  of 
compression. 

A  6F5  and  one  section  of  a 
6SN7-GT  are  the  pre-amplifier  sec¬ 
tion.  A  second  6SN7-GT  is  used  in 
push-pull  for  the  compression  sec¬ 
tion  of  the  amplifier.  A  6H6  oper¬ 
ating  as  a  full-wave  rectifier  sup¬ 
plies  the  bias  for  the  two  1612  or 
6L7  variable-impedance  feedback 
control  tubes.  The  second  section  of 
the  first  6SN7-GT  is  used  as  an 
amplifier  for  the  compression  cir¬ 
cuit  control. 

The  microphone  feeds  directly 
into  the  600-ohm  input.  The  output 
of  the  amplifier  feeds  into  an  arti¬ 
ficial  line  of  500  ohms  which  is 
designated  as  the  microphone  bus. 
On  the  control  relay  that  normally 
shorts  out  the  artificial  line  a  set 
of  contacts  breaks  after  all  others 
make.  This  reduces  clicks  when  the 
push-to-talk  switch  is  operated. 

Ifolatioe  Amplifier 

Hill-and-dale  type  of  recorded 
music  is  supplied  to  the  system 
by  Muzak  over  leased  lines  from 
Los  Angeles,  15  miles  distant,  and 
goes  into  an  attenuator  control  at 
the  PBX  board.  The  music  is  then 
fed  into  an  isolation  amplifier  (Fig. 
1)  located  on  the  rack.  The  music 
is  sent  at  zero  level  and  has  a  flat 
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AIR  TERMINAL 


How  an  up-to-date  sound  system  was  engineered  to  solve  the  problems  peculiar  to  the  busy 
Lockheed  Air  Terminal  at  Burbank.  Special  features  include  the  use  of  six  20-watt  ampli* 
fiers,  speech  compression,  instant  operation,  and  standby  units.  Circuit-checking  equip¬ 
ment  is  built-in 


At  Lockheed  Air  Terminal  in 
I  Burbank,  Calif.,  one  of  the 
major  Pacific-Coast  airports,  a 
modern  sound  system  has  been  in¬ 
stalled.  Former  equipment  involved 
use  of  a  number  of  microphones  by 
various  individuals  and  a  circuit 
which  required  a  wait  for  tubes  to 
warm  up.  The  general  character  of 
operation  has  been  markedly  im¬ 
proved  by  making  all  announce¬ 


ments  from  the  PBX  switchboard. 
Seven  hundred  or  more  announce¬ 
ments  are  now  made  daily  with  less 
than  15-sec  time  lapse  between  the 
announcement  and  the  request  that 
originates  it. 

In  the  design  and  engineering  of 
the  new  system,  these  requirements 
were  established  in  advance:  (1) 
120  watts  of  audio  power;  (2) 
Microphone  input  from  one  or  more 


locations  without  cross  interfer¬ 
ence;  (8)  Speech  compression  at 
high  input  levels;  (4)  Music  dis¬ 
tribution  to  selected  areas ;  (5) 
Speech  distribution  to  all  areas, 
mixed  with  music  at  selected  areas; 

(6)  Automatic  fader  control  of 
music  with  push-to-talk  operation; 

(7)  Instant  operation;  (8)  Ade¬ 
quate  circuit-checking  method;  (9) 
Spare  amplifiers  for  speech  chan¬ 
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FIG.  1 — Control-circuit  diagrcon  rolertot  iunctions  oi  comprootion  cnnpliiior.  isolotion 
eanpliilor.  and  bridging  ompliiiors  with  associated  switching,  relays,  and  power  supplies 


^  the  respective  bridging  amplifiers. 

jlfa  iJUW  '  . M,,,M,,,nr...,,.lllil.,<».^...<»M..n.,,^  '':  Should  an  announcement  be  nec- 

essary  while  music  is  being  repro- 
I  T"  ;"' ""  "^  r  ^  ^  duced  through  any  one  or  group  of 

^  L„ . ^  ^  Is '  ^’  ^  •  -  ually-controlled  music  attenuator  at 

I  ^  « :  0'-  I T1  ^  1  control  box  is  replaced  by  a  pre- 

I  .  %  set  attenuator.  A  relay  operating  in 

|!:  .  <00^  multiple  with  the  “push-to-talk” 

I  '  %  line  makes  this  possible. 

I  . Adjustment  of  Ihe  contacts  of 

^  relay  is  such  as  to  avoid  clicks 

^ ^  ■  I  j  ^ i*'  the  system.  Contacts  A  (Fig.  1) 
W/''  ^  'd  >,4-^  I  '*^^*3^  l^Msiml  lEZS.  make  before  break  and  contacts  B 

Wm  ^  ^  break  before  make.  In  operation, 

relay^operated  _  attenuation 

^p,/  ^£//  ^f„..,«»iiii.Ki,i,i».,(iw,,z«y,...» . ■■Hjyy.,..i(.i..»„/rt»«», . ,„,....y„^,yyyw»'».'ii< . y,,M,.,w<»i..ww/»iiiw.,«».<»^n,^.^»^^^  givos  tho  offect  of  a  manually-op- 

erated  fader  if  the  difference  in 

FIG.  2 — Six*  bridging  ompliiinrt.  each  with  this  circuit,  normcdly  supply  the  level  is  not  tOO  great. 

120  wotte  oi  audio  power  required.  A  Mventh  etande  by  as  spare 

Cireuif  Checking 

characteristic.  A  2-db  rising  char-  the  rack  is  turned  on,  all  other  con-  The  bridging-amplifier  plate  cir- 
acteristic  is  added  at  the  rack  to  trol  of  the  system  is  at  the  PBX  cuits  are  checked  by  means  of  a 

compensate  for  reproduction  at  board.  A  control  box  is  mounted  common  meter  and  a  series  of  in- 

lower  than  normal  levels.  alongside  the  board  for  use  by  the  terlocking  push-buttons.  The  ampli- 

The  isolation  amplifier  acts  as  a  telephone  operator.  The  microphone  fier  to  be  checked  is  first  selected  by 

music  booster  and  mixing  amplifier,  is  mounted  upon  the  PBX  board.  a  push-button  located  on  the  meter 

The  music  is  fed  into  a  600-ohm  in-  An  attenuator  for  music  and  an  panel  and  then  the  circuit  to  be 

put  to  one  half  of  a  6SN7-GT.  The  attenuator  for  the  microphone  are  checked  is  selected  by  the  proper 

microphone  bus  feeds  into  the  sec-  located  on  the  control  panel.  So  are  push-button  on  the  bridging  ampli- 

ond  section  of  the  6SN7-GT.  The  seven  music  distribution  switches  fier  panel. 

plates  of  the  tube  operate  in  a  plate  and  associated  pilot  lights,  a  push-  This  common  meter  also  is  used 
current  bucking  connection  into  a 
push-pull-to-line  transformer. 

The  voice  section  of  this  ampli¬ 
fier  is  adjusted  for  zero  gain.  The 
output  of  this  Isolation  amplifier  is 
terminated  to  a  500-ohm  artificial 
line  designated  as  the  music  bus. 

The  characteristics  of  both  sections 
of  this  amplifier  are  equal  to  those 
of  the  compression  amplifier. 

A  plate-circuit  relay  operates 
when  the  tube  heats  sufficiently  to 
draw  plate  current.  The  isolation  to-talk  line, 
amplifier  is  coupled  to  the  music 
bus  when  this  plate  circuit  relay 
is  energized.  Normally,  the  micro¬ 
phone  and  music  bus  are  in  multi¬ 
ple  to  provide  for  normal  micro¬ 
phone  operation  in  case  the  isola¬ 
tion  amplifier  should  fail. 

Also,  a  pilot  light  associated  with 
the  relay  is  used  as  a  check  on 
plate-circuit  operation  of  the  ampli¬ 
fier.  This  amplifier  operates  only 
when  music  is  required  and  is  there¬ 
fore  not  operated  from  a  pre-heated 
condition.  Another  relay  is  used  to 
turn  on  the  power  to  the  isolation 
amplifier. 

After  the  main  power  switch  at 


to-talk  key,  an  “in  use”  pilot  light,  for  a  volume  indicator  and  push 
and  an  additional  switch  to  control  buttons  are  used  to  select  the 
the  speakei*  in  the  spare  dining  ranges.  A  monitor  speaker  is 
room.  bridged  across  the  output  of  the 

The  music  distribution  switches  bridging  amplifier  under  check 
(lower  left-hand  comer  of  Fig.  1)  when  the  volume  indicator  is  in  use. 
operate  seven  relays  on  the  rack.  The  volume  indicator  is  also  used 
The  music-distribution-relay  con-  to  check  the  level  at  the  microphone 
tacts  normally  connect  the  seven  bus. 

bridging  amplifiers  to  the  micro-  The  compression  amplifier  has  a 
phone  bus  and  the  seven  bridging  self-contained  meter  associated  with 
amplifier  power  relays  to  the  push-  an  interlocking  circuit-selecting 

switch.  The  meter  is  calibrated  to 
When  any  of  the  seven  music  dis-  read  percent  of  normal  plate  circuit 
tribution  switches  at  the  control  box  current,  and  degree  of  compression 
is  turned  to  the  “on”  position,  a  in  db. 

pilot  light  indicates  on  the  control  The  voltage  outputs  of  the 
panel  and  the  associated  relay  on  speaker  power  supplies  are  checked 
the  rack  operates  to  connect  the  by  means  of  an  interlocking  selector 
designated  bridging  amplifier  to  the  switch  and  a  voltmeter.  The  dry 
music  bus  and  also  turn  it  on.  rectifier  voltage  of  the  relay  power 

Any  one  of  the  music-distribu-  supply  is  also  checked  by  this  meter, 
tion  switches  at  the  control  panel  A  spare  dry  rectifier  is  placed  in  op- 
will  also  operate  the  power  relay  on  eration  by  rotating  a  single  switch, 
the  isolation  amplifier  and  put  it  in  All  power  supplies — six  speaker 
operating  condition.  Any  one  of  the  supply  units  and  two  dry  rectifier 
music  distribution  switches  will  also  units — ^are  mounted  on  sub-chassis 
put  the  system  in  operation  to  re-  assemblies.  All  relays  operate  on 
produce  music  in  any  one  of  the  6-volt  dc  supplied  by  the  dry  recti- 
desis^ated  areas  associated  with  fiers.  * 
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Any  number  of  microphones  can, 
if  desired,  be  operated  individually 
through  this  system.  A  relay  asso¬ 
ciated  with  each  microphone  nor¬ 
mally  connects  each  microphone  to 
a  common  microphone  line.  When 
any  of  the  push-to-talk  keys  associ¬ 
ated  with  each  of  the  microphones  is 
pushed,  all  the  relays  operate  except 
the  one  at  the  operated  location, 
thus  only  one  microphone  is  on  the 
line  at  a  time.  A  pilot  light  in  mul¬ 
tiple  with  each  relay  indicates  when 
the  system  is  in  use  but  besides,  the 
relay  circuit  makes  it  impossible  to 
take  the  system  away  from  anyone 
when  it  is  in  use. 

An  extension  of  the  microphone 
position  at  the  PBX  board  is  pro¬ 
vided  for  use  when  a  specially- 
trained  sound  system  announcer  is 
on  duty.  This  extension  is  located 
in  a  special  acoustically-treated 
section  of  the  PBX  room. 


high-frequency  driver.  These  sys¬ 
tems  use  a  15-inch  cone-type  low- 
frequency  unit  with  reflex  baffles 
and  mounted  in  recesses  covered 
with  decorative  grills. 


rack,  ta  facilitate  maintenance. 

The  61  tubes  in  the  system  are 
reached  from  the  rear  of  the  rack 
by  removing  a  one-piece  chimney- 
type  dust  cover.  Only  seven  tube 
types  are  used  in  the  whole  system. 
The  terminal  air-conditioning  plant 
operating  in  the  amplifier  room  aids 
in  cooling  the  system. 


McehaRical  DcsigR 

The  mechanical  design  of  the 
sound  system  includes  a  number  of 
new  features.  Standard  rack-and- 
panel  dimensions  are  used.  The 
recessed-pan  chassis  are  mounted 
on  flanges  recessed  one  inch  behind 
the  panel.  This  construction  allows 
for  front-of-rack  harness-wiring 
and  greatly  facilitates  construction 
and  service.  The  rack  is  built  to 
form  the  gutter  for  wiring  and  re¬ 
moval  of  all  panels  and  gutter  fac¬ 
ings  leaves  the  wiring  accessible 
without  lacing  through  holes. 

Each  chassis  has  an  individually 
removable  panel.  All  fuses  and  re¬ 
lay  contacts  can  be  reached  from 
the  front  of  the  rack  by  removing 
the  right  hand  dial  plate  and  switch. 
This  dial  plate  is  held  in  place  by 
means  of  spring  ball  catches  and  a 
light  pull  loosens  it.  The  groups  of 
relays  are  accessible  by  removal  of 
a  panel  mounted  with  knob  and 
screw  assembly.  All  routine  serv¬ 
ice  and  checking  is  immediately  ac¬ 
complished  from  the  front  of  the 


OpcratioR 

,  Control  of  the  system,  once  it  is 
turned  on,  is  in  the  PBX  room. 
Paging  and  announcements  of  ar¬ 
rival  and  departure  of  planes  are 
made  in  both  English  and  Spanish 
by  PBX  operators  or  a  sound-sys¬ 
tem  operator  at  the  extended  micro¬ 
phone  position. 

Timing  of  announcements  is 
aided  by  calls  on  the  telephone  from 
the  radio  control  tower,  airline  of¬ 
fices,  and  landing  gates.  The  sys¬ 
tem  operates  on  a  twenty-four  hour 
basis. 

Original  requirements  were  set 
up  by  M.  E.  Tait,  supervisor  of  com¬ 
munications,  Lockheed  Air  Ter¬ 
minal  and  the  unique  and  very  suc¬ 
cessful  operating  technique  devel¬ 
oped  for  this  sound  system  is  due 
to  the  foresight  and  capable  man¬ 
agement  of  Dudley  M.  Steel,  airport 
manager. 


Speaker  SytteRis 

Wide-range  two-way  “Tru-Sonic”* 
speakers  are  used  throughout  the 
terminal  except  in  the  rest-rooms, 
entrance,  and  spare  dining  room, 
which  use  standard  cone  type  units. 

Three  types  of  systems  are  used : 
The  east  and  west  fields  use  800- 
cycle  crossover  networks,  800- 
cycle  two-by-four  multi-cellular 
high-frequency  horns  with  heavy 
duty  metal  diaphragm  drivers  and 

15- inch  heavy-duty-cone  low-fre¬ 
quency  speakers  mounted  in  six- 
foot  directional  baffles. 

The  snack  bar  has  a  specially  de¬ 
signed  coaxial-type  wide-range 
speaker.  This  speaker  has  a  1500 
cycle  crossover  network,  and  a 
1600-cycle  concentric  circular-cell 
high-frequency  horn  with  a  metal- 
diaphragm  high-frequency  driver. 
The  circular-cell  high-frequency 
horn  is  located  in  the  center  of  the 

16- inch  low-frequency  cone.  Both 
high-  and  low-frequency  driving 
units  use  the  same  speaker  field 
and  pole  piece. 

This  is  an  experimental  model 
and  has  proved  to  be  very  satis¬ 
factory. 

All  other  speaker  systems  are 
designed  to  operate  with  a  1000- 
cycle  crossover  network  and  use  a 
two  by  four  multiple-cell  high  fre¬ 
quency  horn  and  metal-diaphragm 
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FIG.  3 — ComprMsion  typ*  miciophon*  pr*KnnpUii«r  is  capobls  oi  com- 
prsssinq  13  db.  Undsr  normal  oporation,  foodback  is  6  db  and  rssponss  is 
flat  from  SO  to  20.000  cps.  Vk  db  down  at  20 


Stephens  Mfg.  Co.,  Los  Angeles,  Calif. 
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Measuring  R-F  Power 


(2)  measurements  must  be  made 
only  at  times  when  the  impedance 
can  be  disconnected  from  its  driv¬ 
ing  source,  and  (3)  there  is  no 
means  of  determining  the  stability 
of  the  impedance  with  varying 
input  or  over  a  period  of  time. 


With  a  known  capacitor  across  the  load,  currents  at  full  power  are  measured  with  r-f 
ammeters  and  their  ratios  applied  to  accompanying  chart  and  formulas  -to  determine 
r-f  resistance  of  load.  A  computation  of  PR  then  gives  power.  Uses  include  checking 

directional  antenna  systems 


An  r-f  wattmeter  as  simple  and 
accurate  as  the  wattmeters 
used  in  60-cycle  power  systems 
would  receive  universal  acclaim  by 
engineers  in  all  branches  of  radio 
and  electronics,  but  as  yet  no  single 
instrument  meets  the  requirements. 
The  three-ammeter  method  de¬ 
scribed  here  for  measuring  r-f  im¬ 
pedance  and  power  is  by  no  means 
as  simple  as  might  be  desired,  nor 
is  it  suitable  for  universal  applica¬ 
tion,  but  nevertheless  it  has  proven 
highly  satisfactory  and  quite  use¬ 
ful  on  several  occasions  at  broad¬ 
cast  frequencies. 

It  is  an  accepted  fact  that  power 
at  radio  frequencies  can  be  deter¬ 
mined  by  PR.  Meters  of  acceptable 
accuracy  for  measuring  current  are 
readily  available  so  the  only  prob¬ 
lem  is  one  of  measuring  the  r-f 
resistance.  The  resistance-measur¬ 
ing  methods  in  common  use  (r-f 
bridge,  resistance  substitution, 
etc.)  have  several  disadvantages, 
namely  (1)  measurements  can  be 
made  onlv  with  very  low  nower. 


By  J.  L.  HOLLIS 

Chief  Deaign  Engineer 
Broadcasting  Branch 
Oroaley  Corporation 
Cincinnati,  Ohio 

The  measuring  arrangement 
used  is  shown  in  Fig.  1.  Here  r-f 
ammeter  I,  measures  the  current  in 
the  unknown  load  Z.  Ammeter  h 
in  series  with  a  known  capacitance 
Xo  gives  the  value  of  the  source 
voltage  E,  since  E  =  I,  Xc.  For 
greatest  accuracy,  Xo  should  be 
somewhere  near  the  value  of  Z. 
From  these  two  meter  readings  and 
the  value  of  Xc  the  absolute  value 
of  Z  can  be  determined: 

»_E  h  Xc  Xc 

^  j,~~, — m. 

The  third  r-f  ammeter,  h,  is  used 
in  conjunction  with  the  other 
meters  to  determine  the  relation¬ 
ship  between  R  and  X.  Since  It  and 
I,  must  always  equal  h  when  added 
vectorially,  it  is  not  difficult  to  es¬ 
tablish  the  angles  between  the  three 
current  vectors. 


If  the  relationship  of  one  of  the 
current  vectors  to  the  voltage  can 
be  determined,  then  any  of  the  vec¬ 
tor  angles  can  likewise  be  deter¬ 
mined.  Since  I,  is  the  current 
through  a  pure  capacitive  reactance 
its  phase  angle  with  the  voltage  is 
90  degrees  leading.  This  then  is 
the  relationship  needed  in  order  to 
determine  the  phase  angle  of  I»  or 
lu 


By  simultaneous  current  meas¬ 
urements  with  three  r-f  ammeters, 
applying  the  resulting  current  ra¬ 
tios  to  a  chart,  constants  are  ob¬ 
tained  from  which  the  R  and  X 
components  of  the  unknown  load 
impedance  are  readily  calculated. 


FIG.  1 — Circuit  for  meosurinq  th*  ruoct- 
onc«.  r-i  rMiftonc*  and  power  drawn  by 
cm  unknown  load  Z.  with  rector  diagrams 
showing  current  relotions  ior  two  types  of 
loads 


Ammeter  Circeit 


Mathematical  Solution 

The  following  mathematical 
method  may  be  used  for  determin¬ 
ing  R  and  X,  but  the  graphical  solu¬ 
tion  shown  later  has  the  advantage 
of  speed  and  simplicity  and  its  ac¬ 
curacy  is  within  the  accuracy  of  the 
ammeters  themselves. 

The  vector  diagrams  in  Fig.  1 
show  the  phase  relationships  of  the 
three  currents  for  an  inductive  load 
Z  and  for  a  capacitive  load  Z.  In 
both  cases  the  currents  are  related 
as  follows : 

/i*  -  (It  -f  6)*  -  a*  =  /,*  -  6*  (2) 

Solving  in  turn  for  a  and  b, 

a  -  V/^-  6*  (8) 

t-— _  («) 

Since  the  current  triangle  having 
sides  a,  b  and  I,  is  proportional  to 
the  impedance  triangle  having  sides 
R,  X  and  Z  respectively,  these  re¬ 
lations  also  exist: 

fl  -  4^  (5) 

i* 

X~^Z  (9) 

it 

Since  it  is  usually  more  conven¬ 
ient  to  work  with  current  ratios,  let 
B  =  b/It  and  let  A  =  o//„  then 
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with  Three  Ammeters 


FIG.  2 — Chort  for  conrorting  curront  ratios  into  foctors  A  and  B  (or  A  and  C  for 
tronsmission  iino  terminations  at  antennas)  from  which  the  r-f  resistance,  the  reactance 
and  the  load  power  may  readiiy  be  computed 


divide  both  sides  of  Eq.  (3)  and 
(4)  by  It  and  simplify : 


Similar  substitutions  in  Eq.  (5) 
and  (6)  give 


Graphical  Solution 

The  graphical  solution  presented 
here  is  an  easy  method  of  determin¬ 
ing  the  values  of  A  and  B.  To  use 
the  chart  in  Fig.  2,  find  the  inter¬ 
section  of  the  ratios  of  /,//,  and 
/,//,  (a  draftsman’s  compass  is  very 
useful  here)  and  pick  off  the  values 
of  A  and  B  corresponding  to  the 
point  of  intersection.  These  values, 
when  substituted  in  Eq.  (9)  and 
(10)  after  measuring  the  currents 
and  finding  Z  from  Eq.  (1),  give 
actual  values  of  R  and  X. 

It  should  be  pointed  out  here  that 
although  the  resistance  of  thermo¬ 
couple  elements  is  usually  negligi¬ 
ble  the  reactance  is  not  necessarily 
so.  This  means  that  the  value  of 
Xo  as  determined  from  Xo  =  l/mC 
must  be  corrected  by  the  reactance 
of  meter  I,.  Likewise  the  reactance 
of  /,  will  be  included  in  the  meas¬ 
urement  of  Z  and  must  be  compen¬ 
sated  for.  It  was  found  that  the 
Weston  type  640  r-f  ammeter  ther¬ 
mocouple  has  approximately  0.5 
microhenry  inductance. 

This  circuit  has  been  found  use¬ 
ful  in  a  broadcast-frequency  direc¬ 
tional-antenna  system,  being  used 
here  to  aid  in  properly  terminating 
the  transmission  lines  to  the  an¬ 
tennas.  In  this  case  the  capacitance 
is  considered  as  part  of  the  ter¬ 
minating  equipment  and  the  three 
equations  for  R,  X  and  Z  have 
Ix/It  in  their  denominator  in  place 
of  /,//„  A  new  scale  C  is  now  used 


in  place  of  B  in  Fig.  2  since  the 
origin  is  different  for  this  vector. 

The  circuit  has  also  been  found 
useful  as  a  means  of  determining 
and  maintaining  a  continuous  check 
on  the  input  impedance  to  a  direc¬ 
tional  antenna  system  at  the  point 
of  common  feed,  as  any  change  in 
the  current  ratios  is  indicative  of 
a  change  of  input  impedance.  There 
are  naturally  many  other  useful  ap¬ 
plications  for  this  circuit. 

IxOMpI* 

Find  the  r-f  power  being  deliv¬ 
ered  to  an  unknown  load  Z,  if  the 
ineter  readings  give  ratios  of  2.38 
for  Ix/lt  and  1.8  for  U/U  when  using 
a  reactance  Xo  of  33.8  ohms  in  the 
circuit  of  Fig.  1.  Solution :  Set  the 


compass  point  at  0  on  the  !»/!%  scale 
of  Fig.  2,  adjust  its  radius  to  1.8 
on  this  scale  and  swing  an  arc. 
Set  the  compass  point  next  at  0  on 
the  /,//,  scale,  adjust  the  radius  to 
2.38  on  this  scale  and  swing  another 
arc.  From  the  intersection  of  the 
arcs,  read  on  the  bottom  scale  the 
value  1.66  for  A.  From  Eq.  (1),  Z 
—  33.8/1.8  =  18.76  ohms,  and  from 
Eq.  (9)  R  =  1.66  X  18.75/1.8  =  17.3 
ohms.  With  this  value  and  the 
measured  value  of  /.  the  power  can 
now  be  computed  from  P  = 

If  the  load  reactance  value  is 
desired,  read  the  value  of  B  in  Fig. 
2  corresponding  to  the  intersection 
of  the  arcs  as  B  =  —0.69,  then  use 
Eq.  (10)  to  find  X  —  —0.69  X 
18.75/1.8  =  7.2  ohms. 
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COMPUTING 

Mutual  Inductance 


VARIOUS  types  of  apparatus,  such 
as  i-f  transformers,  electric 
wave  filters,  and  tank  circuits  of 
radio  transmitters,  use  mutually 
coupled  coils.  Th^  value  of  mutual 
inductance  required  between  such 
coils  is  usually  determined  experi¬ 
mentally  or  by  circuit  analysis. 
After  this  is  done,  the  remaining 
problem  is  the  design  and  layout  of 
a  suitable  coil  geometry  with  the 
desired  mutual  inductance. 

Exact  and  complicated  approxi¬ 
mation  formulas  are  available  for 
computing  the  mutual  inductance 
between  coaxial  circular  coils  of 
small  and  thick  cross  section,  and 
coaxial  solenoids.^' *•  *  It  has  been 


Chart  gives  a  factor  from  which  the  mutual 
inductance  of  two  coaxial  circular  coils  can  be 
readily  determined  by  a  simple  multiplication 

By  MICHAEL  J.  Di  TORO 

Senior  Electrical  Engineer 
Hazeltine  Corporation,  Little  Neck,  N.  Y. 


the  author’s  experience,  however, 
that  these  fail  to  meet  the  design¬ 
ers’  needs  because  of  their  complex¬ 
ity.  If  an  attempt  is  made  to  sim¬ 
plify  the  formulas  at  the  expense  of 
accuracy,  the  result  is  a  collection 
of  assorted  formulas  which  are  not 
very  accurate,  and  are  useful  only 
for  extreme  or  impractical  ranges 


of  coil  configurations.  Moreover, 
the  formulas  give  no  simple  physi¬ 
cal  picture  of  the  way  in  which 
mutual  inductance  depends  upon 
the  physical  geometry  of  the  cou¬ 
pled  coils. 

Mutual  Inductanc*  Chart 

A  number  of  these  objections  are 


lem  and  develop  a  line  of  parts  for  radio  use.  The  grid 
clips  here  illustrated  are  tooled  for  production  quan> 
tities,  are  surprisingly  economical  and  there  are  many 
more  shapes,  styles  and  sizes.  We  suggest  you  write  for 
samples.  Complete  catalogue  information  is  ovaiiable. 


A  grid  clip  serves  to  provide  a  mechanical  electrical 
connection  between  the  grid  of  the  tube  and  the  radio 
set  Cinch  KNOW  HOW  includes  selection  of  material 
and  ingenious  tooling,  and  is  typical  of  the  way  Cinch 
Engineers  and  Production  men  tackle  and  solve  a  prob¬ 
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Figure  3  shows  a  coaxial  non- 
concentric  pair  of  solenoids  whose 
mutual  inductance  is  to  be  com¬ 
puted  with  the  aid  of  the  chart,  with 
the  various  calculations  for  com¬ 
puting  the  mutual  inductance  ar¬ 
ranged  in  increasing  order  of  ac¬ 
curacy  and  complexity.  It  is  seen 
that  formula  M,  is  probably  the 
simplest  consistent  with  complex¬ 
ity  of  computation.  Formula  M, 
was  derived  from  formula  89  of 
Terman*,  and  the  more  accurate 
value  M  =  0.00354  /ih  was  com¬ 
puted  from  formula  191  of  refer¬ 
ence  1. 

For  coaxial  concentric  solenoids, 
as  in  Fig.  4,  the  chart  values  give 
better  accuracy,  as  is  to  be  expected. 
It  is  interesting  that  the  most  ac¬ 
curate  value  is  obtained  with  the 
simplest  formula  (M,).  The  more 
accurate  value  of  M  =  0.00878  nh 
was  computed  from  formula  192  of 
reference  1. 

An  atteinpt  to  solve  the  above  ex- 


0.0(»7/2;*a00535/uh 
0.003iy2- 0.00190 
M*0.0052S>4» 


M«  *0.005^4  •0.00139 
M»  •0.0051/4  -  0.00076 
M» -000644  <*0.00200 
Mh  •000444-000112* 
>fai}  M-0.005»>4h 


•ad*HHt«ooo4V. 


FIG.  2 — ^ExomplM  iUnstroUnf  method  of  subdiriding  the  cross  section  of  one 
cell  end  of  both  coils  into  a  number  of  equed  oreos  to  improre  the  occnracy 
of  Tcdnes  obtorined  from  the  chort 


removed  by  the  mutual  inductance 
chart  shown  in  Fig.  1.  This  chart 
gives  directly  the  mutual  induc¬ 
tance  between  two  coaxial  circular 
coils  of  small  (infinitesimal)  cross 
section.  Later,  the  application  of 
the  chart  to  coils  of  thick  cross  sec¬ 
tion  is  shown. 

As  an  example,  consider  finding 
the  mutual  inductance  of  the  fol¬ 
lowing  two  coaxial  coils  of  small 
cross  section.  One  coil  is  of  radius 
a  =  0,85  in.  and  has  10  turns.  The 
other  coil  has  a  radius  A  =  1.6  in., 
has  100  turns,  and  is  separated  from 
the  first  coil  by  O  =  1  in.  Using 
the  chart,  for  an  abscissa  of  D/2a  = 
1/(2  X  0.86)  =  0.689,  and  an  ordi¬ 
nate  of  A/2a  =  1.6/ (2  X  0.86)  = 
0.942,  a  chart  reading  of  0.0078  is 
obtained.  The  desired  mutual  in¬ 
ductance  is  then  the  chart  reading 
multiplied  by  2a  or  0.0078  X 
2  X  0.86  X  10  X  100  =  13.2  /nh. 

Cnils  of  Thick  Crou  SMtles 

When  both  coils  have  cross-sec¬ 
tional  dimensions  smaller  than 
about  15  percent  of  the  coil  diam¬ 
eter,  it  is  sufficiently  accurate  to 
determine  the  mutual  inductance 
from  that  of  circles  at  the  center  of 
the  cross  sections.  For  coils  of 
larger  cross  sections,  however,  this 
method  is  not  accurate  enough. 
More  accurate  results  may  be  ob¬ 
tained  by  subdivision  of  the  cross 
section  into  a  number  of  equal 
areas. 

To  show  the  process,  consider  the 
problem  of  finding  the  mutual  in¬ 
ductance  between  the  two  thick 
cross-section  coils  shown  in  Fig. 
2(a).  As  the  number  of  turns  of 
the  coils  does  not  affect  the  com¬ 
putation,  it  is  assumed  that  each 
coil  has  one  turn.  For  no  subdivi¬ 
sion,  the  chart  indicates  a  value  of 

=  0.0049  fth.  This  is  in  error 


by  —8.4  percent  from  the  value  of 
0.00535  /ih  obtained  from  accurate 
and  lengthy  computations  using 
formulas  77  and  89  in  section  2  of 
reference  2.  Dividing  the  larger 
coil  cross  section  into  two  equal 
parts  each  of  area  0.3  x  0.3  sq  in., 
as  in  Fig.  2(b),  the  inductance  of 
the  part  nearer  to  the  smaller  coil 
is  =  0.0067/2  =  0.00335  fth, 
while  that  of  the  other  part  is  Mu  = 
0.0088/2  =  0.0019  /xh.  The  factor 

1  appears  because  the  subdivided 
portions  of  the  coil  have  half  the 
total  coil  cross  section  area,  and 
thus  half  the  number  of  turns.  The 
sum  of  Mu  and  Mu  is  0.00525  /xh, 
which  is  in  error  by  —1.9  percent. 

Further  calculations  indicate 
values  of  0.00529  /xh,  or  —1.3  per¬ 
cent  error,  for  subdivision  of  both 
the  small  and  large  coil  into  two 
equal  parts,  as  in  Fig.  2(c).*  A 
nine-point  calculation  using  the 
chart  and  formula  89  of  reference 

2  gives  an  answer  of  0.00538  /xh, 
or  4-0.6  percent  error.  From  this 
it  is  evident  that  for  large  cross- 
section  coils,  subdivision  into  equal 
areas  of  the  thicker  coil  or  both 
coils  gives  results  consistent  with 
the  accuracy  of  the  chart.  Only  in 
cases  of  extremely  thick  coils  it  is 
justified  to  use  the  more  compli¬ 
cated  nine-point  formula. 

Cooxial  Solenoids 

For  a  solenoid,  or  coil  whose 
length  and  diameter  are  much 
greater  than  its  thickness,  the  chart 
may  still  be  used.  The  results,  how¬ 
ever,  will  not  be  as  accurate  as  for 
coils  whose  cross  section  is  almost 
square.  general,  the  accuracy  de¬ 
creases  with  increase  in  the  ratio 
of  coil  length  to  diameter.  More 
accurate  results  are  obtained  for 
coaxial  solenoids  which  are  also  con¬ 
centric. 


M  Valuex 
from 
Chart 


FIG.  3 — Cksmporlspn  of  rMultn  for  oo- 
codal  nonconcnntrlc  solenoids 
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Values  Computed 
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but  essential! 


Hardly  bigger  than  a  pin-point  are  some  of  the  contacts  and  contact  assemblies  manu¬ 
factured  by  Mallory — yet  they  help  to  control  huge  industrial  machines. 

For  more  than  22  years,  Mallory  has  developed  improved  alloys,  and  materials 
for  contacts  and  assemblies.  Today  Mallory  provides  a  complete  range  of  contact 
materials  . .  .  silver,  platinum,  tungsten,  Elkonium*,  Elkonite*  and  -  other  special 
alloys.  Mallory  engineers  have  adapted  these  materials  to  more  than  5000  designs, 
from  tiny  relay  contacts  to  large  contact  assemblies  for  heavy-duty  circuit  breakers. 

Before  your  equipment  designs  are  blueprinted,  it  will  pay  you  to  consult  Mallory. 
Then  you’ll  be  sure  to  save  time  and  money,  with  experienced  engineering  help  and 
the  most  complete  production  facilities  in  the  industry.  You  can  readily  obtain  entire 
contact  assemblies,  individual  contacts,  or  contacts  assembled  to  your  own  studs, 
springs,  arms  or  brackets. 
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amples  with  the  usual  complicated 
formulas  will  show  the  time-saving 
feature  of  the  chart.  It  should  be 
noted  that  the  chart  also  gives  a 
physical  picture  of  the  way  in  which 
the  mutual  inductance  varies  with 
the  geometry  of  the  two  coupled 
coils.  For  this  reason,  a  scale  trac¬ 
ing  of  the  coils  superimposed  on 
the  chart  will  simplify  the  calcula¬ 
tions. 

D«rivatloa  of  Chart 

The  derivation  of  the  chart  is 
outlined  in  Fig.  5.  It  is  based  upon 
the  well-known  formula  for  the  mu¬ 
tual  inductance  between  the  two 
coaxial  circular  coils  shown  in  Fig. 
6(a).  The  factor  F  is  a  function 
of  R,  the  ratio  of  the  smallest  to 
largest  distance  between  the  two 
circles.  Tables  have  been  com¬ 
puted*’  •  giving  F  vs.  R  for  various 
coil  dimensions. 

The  coordinates  are  first  trans¬ 
formed,  for  simplicity  of  calcula¬ 
tion,  to  the  nondimensional  system 
shown  in  Fig.  6(b).  The  construc¬ 
tion  of  the  chart  is  based  upon  the 
fact  that  the  loci  of  constant  values 
of  R  are  a  family  of  circles  whose 
centers  lie  on  the  Y  axis  at  a  dis¬ 


tance  k  from  the  origin,  and  whose 
radii  are  equal  to  r,  where  k  and  r 
are  the  functions  of  R  shown  in 
Fig.  6(b). 

To  show  the  chart  construction  in 
detail,  consider  finding  the  locus 
of  constant  mutual  inductance  of 
0.01  /ih  between  two  coaxial  circles. 
The  first  circle  is  assumed  to  have 
a  radius  of  0.6  in.  or  1.27  cm.  From 
the  formulas  of  Fig.  6(b),  M/a  = 
0.01/1.27  =  0.007874  =  FVl  +  V- 
Thus  the  problem  reduces  to  that 
of  finding  suitable  values  of  y  and 
F  satisfying  this  equation.  It  is 
desirable  to  choose  values  of  F 
which  differ  by  equal  ratios  or  db 
increments.  .  Using  1-db  incre¬ 
ments,  the  three  values  of  Fig.  6(c) 
are  obtained.  The  corresponding 
values  computed  for  y  are  also 
shown. 

From  the  tables  of  F  vs.  R,  the 
values  of  R  are  computed,  and  ihe 
corresponding  loci  of  constant  R 
are  drawn,  as  indicated  in  Fig. 
6(c).  Horizontal  lines  are  drawn 
for  the  values  of  y.  The  intersec¬ 
tion  of  these  horizontal  lines  with 
the  family  of  circles,  such  as  points 
1,  2  and  3,  are  points  on  the  locus 
of  M  =  0.01  /u,h. 


Other  diagonal  points  such  as 
4,6  and  6,7  are  next  obtained. 
These  points  lie  on  the  loci  of  con¬ 
stant  M  for  values  of  M  one  db 
above  and  below  M  =  0.01  /ih.  Thus 
for  4  and  6,  M  =  0.01122  /ih,  and 
for  6  and  7,  M  =  0.00891  /ih.  By 
proceeding  in  this  manner  for  other 
values  of  M,  all  the  loci  of  constant 
M  differing  by  1-db  intervals,  are 
found.  From  these,  the  curves  of 
the  chart  in  Fig.  1  were  drawn. 
These  curves  are  not  in  equal  db 
steps,  but  are  rather  in  equal 
arithmetic  increments,  in  order  to 
facilitate  interpolation. 

In  the  more  useful  central  por¬ 
tions,  accurate  test  calculations 
show  that  the  chart  accuracy  is  bet¬ 
ter  than  2  percent.  For  extreme  re¬ 
gions,  i.e.,  large  coil  separation  and 
small  diameter  of  the  second  coil, 
the  error  is  not  over  6  percent.  It  is 
felt  that  this  is  sufficient  accuracy 
for  most  design  applications. 

IT 

References 

(1)  “Radio  InstrumentB  and  lleasnre- 
ments,”  Bureau  of  Standards  Circular  No. 
74,  Mar.  1924,  formulas  187,  190,  191,  192 
and  193. 

(2)  Terman,  F.  E.,  “Radio  Engineers 
Handbook,”  McGraw-Hill  Book  Co.,  1943, 
Section  2,  formulas  77,  78,  85,  86  and  89. 

(8)  Pollack,  D.,  “Mutual  Inductance  Cal¬ 
culations,”  Elkctronics,  July  1937. 


Locus  of  V 
M  •O.Ofyuh* 


FIG.  5 — ^Mothod  of  eonstructlna  tho  cwtm  lor  tho  mutual  inductane#  chort  in  Fig.  1 


0.259 


0.585 


Oj00787 


03296 


0.244 


0.740 


1.122 


0.00702 


0.3589 


0.296 


0.020 


1.259 


000625 


0.3603 


0.357 


0020 


148 


June  1945  — ELECTRONICS 


•■■■■a 


I 


Like  all  BT  Resistors,  the  oper¬ 
ating  temperature  of  the  new 
BTA  is  /ntvr  than  other  resistors 
of  comparative  size! 


Only  the  extreme  pressure  of  essential  war  production  has  delayed 
our  release  of  this  small  one-watt  AWS  RC  30  type  insulated  resistor. 

You’ll  find  the  BTA  insulated  resistor  a  worthy  and  important 
addition  to  the  BT  family.  Built  to  meet  American  War  Sundards 
specifications,  the  BTA  is  only  0.718  inches  long  and  0.250  inches 
in  diameter.  Wattage  rating,  1  Watt  at  40°  C  ambient.  Voltage 
f  rating,  500  volts.  Minimum  range,  330  ohms.  Maximum 

range.  Standard:  20  megohms. 


Write  today  for  comprehensive  bulletin  containing 
engineering  data  and  charts.  Address  Dept,  l-P. 
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This  picture  is  to  prove  that  elec¬ 
tronic  heating  equipment  is  actually 
available — ^in  the  flesh.  And  besides,  we 
wanted  to  use  a  picture  of  our  factory. 
These  are  15, 000- watt  generators;  they 
will  deliver  up  to  50,000  BTU  per  hour 
right  into  the  wood. 


Offered  with  misgivings  betause  we 
realize  it  has  certain  drawbacks 

One  of  the  best  stories  we  know  about  this 
machine  is  that  when  a  wood  manufac¬ 
turer  out  in  the  Midwest  tried  it  he  found 
he  could  increase  his  output  to  about  eight 
times  normal  But  we  don’t  feel  that  we 
should  tell  you  this  story  without  adding 
some  of  the  unfavorable  aspects.  We  want 
vou  to  Jud^  this  remarkable  machine  on 
both  its  merits  and  its  disadvantages. 

In  the  flrst  place,  as  soon  as  he  installed 
the  machine,  he  found  that  it  speeded  up 
the  output  of  his  .gluing  department  so 
much  that  he  soon  ran  out  of  work.  He 
had  to  go  out  and  get  more  orders,  be¬ 
cause  the  factory  was  not  working  up  to 
capacity. 

BUT  THAT  WASN'T  AIL  He  Used  to  keep  a  good 
part  of  the  plant  full  of  glued  pe^  that 
were  drying.  Since  the  new  method  has 
gone  into  use,  this  long  drying  time  is  un¬ 
necessary,  and  he  now  flnds  himself  with 
a  big  investment  in  clamps,  etc.  that  are 
of  little  or  no  use  to  him.  Also,  he  had  to 
find  something  to  occupy  the  large  floor 
area  that  used  to  be  devoted  to  “drying 
space.” 

THIS  iNOttAStD  oviyvr  — it’s  now  700%  over 
what  it  used  to  be — made  other  problems. 
There  was  a  scarcity  of  wood.  So  when  he 


tried  to  get  big  pieces  for  some  of  his  Jobs, 
he  found  that  there  weren’t  enough.  Well, 
his  engineers  got  busy,  and  figured  out  a 
way  to  use  up  Orade-A  scrap.  So  now  he’s 
getting  about  67%  more  output  from  a 
^ven  amount  of  raw  material  because  this 
new  machine  made  it  practical  to  scarf 
and  edge-glue  random  pieces  together. 

Of  coiuse,  this  meant  a  reduction  in 
lumber  costs  of  40%,  so  his  government 
contracts  will  prabably  have  to  be  renego¬ 
tiated  because  of  the  additional  profits. 

And  some  of  the  boys  who  set  the  speci¬ 
fications  for  the  pieces  he  was  making 
are  now  a  little  worried  because  his  new 
scarf-edge-laminated  pieces  are  testing  so 
far  above  specifications  that  they’re  afraid 
they  made  a  mistake  when  they  set  them  up. 

SO  YOU  CAN  Sll  that  this  new  gadget  Just 
got  him  into  a  lot  of  trouble.  And  after 
the  war  he’ll  have  to  hire  extra  salesmen, 
probably,  to  keep  the  plant  busy,  because 
the  way  things  look,  he  won’t  be  satisfied 
with  the  pre-war  output. 

YOU  can  put  yoiuself  in  this  unhappy  state 
of  affluence,  too.  Just  install  RCA  elrotronic 
heat,  and  watch  the  glue  go  dry. 

We  have  a  few  equipments  available  for 
quick  delivery.  Please  include  shipping  in 
structions  with  your  order. 

RCA,  Electronic  Apparatus  Section,  Box 
70-108H.  Camden,  N.  J. 


4  This  will  give  you  a  rough  idea  of 
how  electronic  heating  works.  The 
power  from  the  electronic  generator  1b 
applied  to  the  “electronic  platens.”  All 
the  glue  lines  heat  up  at  the  same  time. 
Of  course,  the  pieces  don’t  have  to  be 
flat.  They  can  be  curved  sections. 


RCA  ELECTRONIC  HEAT 


I —  or  OUT  THt  SaSSOKS 


This  coupon  is  to  get  you  to  send  for  some  RCA  literature  that  will  give  you 
additional  information  on  what  you’ll  get  with  electronic  heat.  We’ll  send 
you  “Heating  Wood  with  Electronic  Power’’  and  “Electronic  Heat  Sets 
Qlue  in  Laminated  Aircraft  Spars.”  Mail  to: 

RCA,  Electronic  Apparatus  Section,  Box  70-1  f3H.  Camden,  N.  J. 
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Tensile  Testing  of  Textiles  Mrith  Electronic  Control 


IN  THE  TEXTILE  INDUSTRY,  testing  of 
single-end  yarns  and  light-weight 
fabrics  under  constant  rate  of  load¬ 
ing  conditions  has  been  confined  to 
the  inclined-plane  type  of  testing 
machines.  Recent  developments  now 
permit  tests  under  constant-rate- 
of-load  conditions  on  heavier  yarns 
and  fabrics  to  be  handled  on  pen¬ 
dulum-type  testing  machines  of  the 
type  shown  in  the  photograph.  In 
these,  the  fabric  to  be  tested  is 
stretched  under  increasing  load  be¬ 
tween  two  metal  jaws.  Although  a 
single-speed  driving  motor  causes 
the  lower  jaw  to  move  downward 
at  a  constant  rate,  the  pendulum 
arm  which  increases  the  loading 


control  has  been  designed  and  suc¬ 
cessfully  applied  as  an  attachment 
to  the  standard  pendulum-type 
tester  as  shown  to  permit  constant- 
rate-of-load  tests  to  be  run. 

Control  Voltage 

Since  many  of  the  factors  in¬ 
volved  in  determining  the  load  or 
pull  through  the  sample  are  fixed 
quantities,  it  was  concluded  that 
the  load  varies  as  the  sine  of  the 
angle  made  by  the  pendulum  arm 
from  the  machine  center  line.  An 


induction  voltage  regulator  pro¬ 
vides  the  means  for  continuous 
measurement  of  sin  The  two 
pole  windings  are  energized  from  a 
115- volt  a-c  line  and  by  transformer 
action  they  induce  a  voltage  in  the 
rotor  winding. 

When  the  rotor  is  positioned  so 
that  its  coil  axis  is  parallel  to  the 
flux  path  between  the  two  stator 
poles,  the  induced  voltage  is  a  maxi¬ 
mum;  when  the  rotor  is  in  a  posi¬ 
tion  90  deg  from  this  setting,  the 
voltage  is  a  minimum.  Plotted 
values  of  voltage  versus  rotor  po¬ 
sition,  when  plotted  over  the  inter¬ 
mediate  range  (0  to  90  deg),  lie  on 
a  sine  curve. 

If  the  shaft  of  this  regulator  is 
connected  directly  to  the  torque- 
balance  shaft  of  the  pendulum  ma¬ 
chine,  moving  the  pendulum  through 
its  arc  will  cause  an  increasing  volt¬ 
age  to  be  generated,  increasing  in 
direct  proportion  to  the  sine  of  suc¬ 
cessive  values  of  <f>. 

An  electronic  rectifier  tube  is 
used  for  conversion  of  the  alter- 


□•oMnto  oi  p«iidiiltiiii-t7p«  tMting  mo- 
chin*  uMd  In  th*  t*xtil*  industry 

bumps  its  way  through  the  loading 
cycle  and  does  not  provide  a  con¬ 
stant  rate  of  loading.  Also,  fabrics 
of  different  stretch  characteristics 
cause  the  pendulum  to  move  at 
correspondingly  differing  average 
rates. 

To  extend  the  working  range  of 
the  instrument,  a  new  electronic 


T*nsll*  str*n«th  of  t*ntil*s  Is  d*t*nnia*d  by  this  p*ndulum-typ*  moehin*.  Addition 
of  th*  •locironie  •quipnwnt  in  th*  background  permits  constant-rat*-oi-load  tests 

to  be  run 
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nating  current  to  direct  current 
which  is  then  applied  to  the  capaci¬ 
tor.  The  magnitude  of  the  current 
passed  by  the  capacitor  varies  as 
the  product  of  the  value  of  capaci¬ 
tance,  which  is  fixed,  and  the  rate 
of  change  of  voltage  inpressed  on 
the  capacitor.  The  latter  is  deter¬ 
mined  by  the  rate  at  which  the 
pendulum  arm  swings  through  its 
arc,  i.e.,  the  rate  of  increase  of 
sin  <l>.  The  resulting  voltage  drop 
is  applied  to  the  grid  of  the  speed 
control  tube. 

Motor  Control 

The  driving  motor  always  at¬ 
tempts  to  run  at  constant  speed  and 
will  do  so  as  long  as  sin  <f>  increases 
at  a  uniform  rate.  Should  the  test 
specimen  have  a  high-stretch  char¬ 
acteristic,  movement  of  the  lower 
jaw  will  tend  to  be  largely  absorbed 
in  the  stretching,  and  the  pendulum 
will  tend  to  move  at  a  rate  slower 
than  required.  But  when  this,  lag 
develops,  current  passed  by  the  ca- 


Principl*  oi  op«rotion  of  die  electronic 
constcxnt*rate^Moad  control  is  •  illus¬ 
trated  by  this  single-line  diogram 


pacitor  decreases,  as  does  the  cur¬ 
rent  and  the  voltage  impressed  on 
the  grid  of  the  speed-control  tube. 
The  motor  is  thereby  immediately 
called  upon  to  increase  speed.  As  a 
result,  the  lower  jaw  is  driven 
downward  at  a  more  rapid  pace  and 
the  rate  of  travel  of  the  pendulum 


is  caused  to  increase  to  that  re¬ 
quired  to  maintain  a  constant  rate 
of  loading. 

Conversely,  if  the  specimen  has  a 
low-stretch  characteristic — ^as  is  the 
case  when  a  high-count  fabric  is 
tested  at  short  gage-length — the 
pendulum  attempts  to  move  along 
too  rapidly,  and  the  control  oper¬ 
ates  to  decrease  motor  speed.  The 
corrective  action  is  completed 
within  a  few  cycles. 

The  electronic  control  is  capable 
of  handling  fabrics  covering  a  wide 
range  of  stretch  characteristics. 

As  described  by  R.  J.  De  Martini, 
G-E  textile  application  engineer,  in 
Textile  World  for  March  1945,  the 
electronic  control  is  designed  for 
application  on  standard  pendulum- 
type  machines  o£  capacities  up  to 
2000  lb  and  requiring  driving  mo¬ 
tors  rated  at  i  hp  or  less.  By  ad¬ 
justing  a  dial  on  the  panel,  the  op¬ 
erator  may  select  the  rate  of  load 
he  requires.  The  total  range  avail¬ 
able  on  the  panel  is  3.5  to  1. 


Automatic  Metal  Pouring  in  Foundries 


In  foundries,  molds  have  been 
poured  by  means  of  a  manually  op¬ 
erated  buggy  ladle  handled  by  an 
operator  who  was  subjected  to  in¬ 
tense  heat  from  the  iron  and  occa¬ 
sional  bums  resulting  from  iron 
splash.  By  using  phototubes,  one 
operator,  working  from  a  remote 
station,  now  controls  the  pouring 
of  several  ladles  simultaneously. 
The  hazards  encountered  in  hand 
pouring  are  completely  eliminated 
and  several  molds  are  now  poured 
in  less  time  than  was  needed  to 
pour  one  by  the  former  method.' 

As  ea^  of  the  group  of 'empty 
molds  moves  into  position  before  a 
ladle,  a  Photoswitch  photoelectric 
control  mounted  directly  above 
watches  through  a  viewing  tube. 
When  the  molds  are  in  place,  the 
operator,  through  pushbutton  con¬ 
trol  of  the  hydraulic  actuating 
mechanism,  tips  the  ladles  of 
Inolten  iron  and  the  whitehot  metal 
fiows  into  the  molds.  As  it  reaches 
the  riser  of  each  mold,  the  brilliant 
light  thrown  off  signals  the  photo¬ 
tube  that  the  mold  is  fuU.  The  elec¬ 
tronic  unit  causes  the  ladle  to  drop 
back  and  the  pouring  automatically 
stops. 

Precise  control  of  this  and  many 


Photo«l*ctric  coatrol  anlta  installod  in  o  foundry  oi  tfio  Amoiican  Brako  Shoo  Company. 
Tho  pholotubo  tIowb  tho  mold  through  vorttcally  monntod  tnUng  and  Is  actuatod  by 
light  from  tho  nmlton  moled  as  It  oppoors  In  tho  risor  of  tho  mold.  As  oath  mold  is 
flllod,  tho  pouring  lodlo  is  automotleally  dppod  bock  by  tho  Pholoswlteh  ooolrol 


other  widely  differing  processes  are 
provided  by  type  A20C  control 
made  by  Photoswitch,  Inc.,  because 
of  its  ability  to  detect  minute 
changes  in  light  intensity.  An  ad¬ 


justment  on  the  control  housing 
may  be  set  so  that  the  control  will 
remain  inoperative  at  one  level  of 
illumination,  but  will  be  actuated 
when  the  amount  of  light  reaching 
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3.  CloM'UP  of 
later 

of  artcmbly* 
Note  phenolic 
pMtcil  tpeccr*. 
which  elimi* 
note  through- 
metal  contact. 


Check  the  poeslbilities  of  Lindsay  Structure — 
in  either  steel  or  aluminum — as  a  housing  for 
your  product.  Write  to  Lindsey  and  Lindsay^  222-D 
W.  Adams  St.,  Qiicago  6,  III.;  60  E.  42nd  St.,  New 
Yaric  17,  N.  Y.;  ar  Lindsay  Structure  (Canada)  ltd., 
Daminian  Square  Bldg.,  Mantraal. 


Left)  Stages  in  production  of  le  tefrtgcr> 
ator  boxes.  Photographs  2,  3,  4,  and  5 
were  taken  at  the  Sheer  &  Turner  plant. 
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THIS  MODERN  METHOD  OF  PREFORMED 
LIGHT  METAL  CONSTRUaiON  REQUIRES 
NO  TRIMMING,  FITTING,  WELDING, 
RIVETING,  OR  USE  OF  SPECIAL  TOOLS 

Lindsay  Structure,  modem  method  of  light 
metal  construction,  materially  speeds  and  simpli> 
fies  line  production  of  cabinets  and  equipment 
housings.  Typical  example  is  this  application 
—sturdy  two<ompartment  deck  refrigerators  Cor 
destroyers.  Manufactured  by  Shaer  &.  Turner, 
Boston  engineering  firm,  the  refrigerators  are 
produced  rapidly  and  in  quantity  by  standard 
production  line  methods. 

Lindsay  Structure,  consisting  of  only  four  basic 
parts,  requires  no  welding,  riveting,  trimming, 
fitting,  or  special  tools  for  its  assembly.  Parts  are 
preformed  to  exact  specifications,  and  structures 
may  be  any  desired  size  or  style.  Ls'housed  units 
are  remarkably  compact;  no  bulky,  space>wasting 
additional  supports  are  necessary  even  when 
equipment  is  unusually  heavy.  And  no  part  of 
any  equipment  housed  in  Ls  is  inaccessible;  re* 
moval  of  the  nearest  panel  leaves  the  section 


7.  Drswins  of  dcMrorm  on  wfakh  f«frigar> 
•ton  an  intnltod. 
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SHAER  A  TURNER  ENGINEERING  CO.  PINDS 

L’  IDEAL  for 
PRODUCTION  LINE 
ASSEMBLY 


Poluinv  of  whitohot  motol  from  lodloo. 
am  shewii  la  tho  Icnrgo  photo,  la  atoppod 
by  thla  typo  of  photooUetric  control  nnU 
whan  tho  mold  ia  full 

the  phototube  varies  slightly.  It  is 
therefore  used  to  indicate  and  con¬ 
trol  the  density,  of  gases  as  well  as 
turbidity  in  liquids.  In  addition,  it 
can  distinguish  between  a  clear  liq¬ 
uid  such  as  water  and  air  above  it, 
or  can  detect  an  interface  between 
two  liquids  differing  slightly  in 
translucency. 


Defrostiiig  Frozen 
Food  for  Bakeries 

DiraUKmtic  HEATING,  which  has 
done  war  service  in  dehydrating 
army  K-rations,  has  now  been  suc¬ 
cessfully  applied  by  A  &  P  Food 
Stores  as  a  high-speed  defroster  of 
frozen  foods  in  bulk.  The  bakery 
division  of  the  company  has  been 
experimenting  in  the  new  field  for 
nearly  six  months. 

The  new  technique  is  being  pi¬ 
oneered  by  Dr.  William  Cathcart, 
head  of  the  food  chain’s  bakery 
laboratories,  working  in  conjunc¬ 
tion  with  Federal  Telephone  and 
Radio  Corp. 

The  most  recent  test  of  dielectric 
heating  conducted  by  Dr.  Cathcart 
at  Federal’s  Newark  laboratory  re¬ 
sulted  in  successful  quick-thawing 
of  fully  ripened  peaches,  among  the 
most  highly  perishable  foods.  When 
frozen  solid,  thirty-pound  cartons 
of  the  fruit,  normally  require  ^20 
hours  to  defrost  safely.  They  were 
thawed  in  less  than  fifteen  minutes 
with  Megatherm  equipment. 

‘  T*ehniqu§ 

The  new  defrosting  method  uses 
an  oven  whose  floor  and  ceiling  are 


^H4* 


insulated  metal  plates  which  are 
connected  to  the  high-frequency 
generator.  Frozen  food  is  placed 
between  the  plates  and  is  subjected 
to  dielectric  heating  to  reach  the 
core  of  the  frozen  substance  as  well 
as  its  surfaces  and  provide  uniform 
defrosting. 

It  has  been  found  that  if  the  de¬ 
frosted  food  is  allowed  to  remain 


eggs  and  other  ingredients  move 
through  quick  defrosters  into  dough 
and  batter  mixers.  Besides  cutting 
time  and  space  outlays,  the  new 
method  prevents  decomposition  and 
discoloration  which  often  occur 
when  frozen  foods  are  defrosted  in 
water  or  at  room  temperatures. 

It  has  been  found  that  different 
foods  require  different  amounts  of 


Froxmi  sliced  psoches  '  look  liko  ^ 
whon  lint  placod  botwooa  tho  •le^ 
trodoo  of  a  Mowothotm  hbH 
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Elovoa  seconds  cdter  cubes  of  irosen  peaches  were  placed  in  the  dielectric  heating  unit, 
they  were  completely  defrosted  and  ready  to  eat.  Dr.  William  Cathcart  of  A  &  P 
bokery  laboratories,  shown  sampling  slices,  expects  the  new  method  of  defrosting  to 
sore  thousands  of  hours  onnuolly  at  company's  37  bakeries 


between  the  plates  after  it  is  fully 
thawed,  it  actually  begins  cooking. 
Food  prepared  in  this  manner 
would  be  done  in  much  shorter  time 
and  be  uniformly  well-done  or  rare 
throughout. 

Electronic  defrosting  is  achieved 
so  rapidly  that  there  is  no  chemical 
breakdown  in  the  structure  of  the 
food  such  as  occurs  under  normal 
thawing  procedure.  Thus,  it  is  pos¬ 
sible  to  retain  the  firmness  and  tex¬ 
ture  of  tree-matured  fruits  and 
vine-fresh  berries. 

Storage  of  frozen  eggs  requires 
considerable  space  in  large-scale 
bakery  operations,  and  additional 
room  is  necessarily  tied  up  by  the 
tedious  defrosting  process.  Dielec¬ 
tric  heating  is  expected  to  save 
thousands  of  hours  of  waiting  time 
annually  at  A  &  P  bakeries  as  frozen 


thawing  time  and  that  the  quantity  € 
of  a  food  being  defrosted  also  af-  c 
fects  the  timing.  Thus,  a  barrel  of  5 
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''Cold-forging^* — proof  #32 . . .  moro  each  month 


PLAN  TODAY: 

. . .  because  properly  planned  fastenings  steurted  in  the 
product  design  stage  may  well  mean  ''make"  or  "break" 
to  that  fast  and  precise  assembly  job  — no  assembled 
product  can  be  better  than  its  fastenings. 

. . .  because  you  must  choose  between  a  standard  fetsten- 
ing  or  a  part  especially  designed  to  meet  your  specific 
need— early  action  £dlows  time  for  an  exacting  choice. 


CHOOSE  SCOVILL: 


. . .  because  we  can  aid  you  in  that  selection— our  broad 
experience  in  fastenings  qualifies  us  as  specialists.  Our 
demonstrated  ability  in  special  design*  makes  Scovill 
your  logical  choice. 

. . .  because  our  skill  in  special  design,  our  special  pro¬ 
cessing  with  our  ingenuity  in  cold-forging,  means  a  sub¬ 
stantial  savings  in  money— materials— motions. 


CALL  A  SCOVILL  FASTENINGS  EXPERT  TODAY 


Scovill  Manufacturing  Company 


Waterville  Division 


PRODUCTS  — '•wiwiw.'. 

1.  TEL.  Water  BURY  3-3151 


WATERVILLE  48,  CONN. 


3  Standard  Fasteidngs 
for  Production  EffidencY 


*riie  special  purpose  item  illustrated  above  is  one  of 
many  examples  of  Scctvill  ingenuity  in  cold-forging 
and  demonstrated  ability  in  special  design. 


1  Phillips  Rsosassd  Hsvd 
Sersws — Th«  modarn,  si- 
iaetiTs,  tima-ssTiag  iMtsning 
device  proven  in  tens  of  thou¬ 
sands  of  assembly  lines.  Other 
standard  head  styles  are  also 
available. 

2  Self-Tapping  Machine 
Screws  — Eliminate  sep¬ 
arate  tapping  operations  for 
fastenings  to  castings,  heavy 
gauge  sheet  metal,  and  plas¬ 
tics.  Also  available  with 
Phillips  Recessed  Head. 

3  Washer- Screw  Assem¬ 
blies— When  use  of  lock 
washers  is  indicated,  the  time¬ 
saving  of  pre- assemblies  is 
obvious.  Also  available  in 
standard  slotted  head  styles. 
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Improved  Bomber  Control 

In  the  present  war-time  applica¬ 
tion  to  heavy  bombers,  the  control 


stick  enables  pilots  to  fly  their 
bombers  with  an  ease  and  accuracy 
hitherto  unattainable  even  in 
smaller  planes.  With  it,  pilots  can 
fly  tighter  formations  thereby  ob¬ 
taining  greater  security  for  the 
flight  against  attacking  enemy 
planes,  can  arrive  over  the  target 
less  fatigued,  and  better  able  to 
maneuver  their  planes  during  eva¬ 
sive  action. 


As  AN  AID  TO  PILOTS  flying  heavy 
airplanes,  research  engineers  of  the 
aeronautical  division  of  Minneap- 
olis-Honesrwell  Regulator  Company 
in  cooperation  with  armament  lab¬ 
oratory  engineers  of  the  Air  Tech¬ 
nical  Service  Command  have  de- 
vrioped  a  completely  automatic, 
electronic  control  stick.  This  new 
one-hand  pistol-grip  control  lever, 
illustrated  in  Fig.  1  and  first  in¬ 
stalled  on  Consolidated  Liberators 
and  now  in  use  on  the  B-29  Sup¬ 
erfortress  and  other  four-engined 
bombers,  reduces  pilot  fatigue  and 
increases  controllability.  On  post¬ 
war  transport  aircraft,  it  will  im¬ 
prove  smoothness  of  flight  and  in¬ 
crease  safety. 


frozen  berries  intended  for  baking 
or  processing  must  now  stand  in 
room  temperature  for  seven  days 
before  it  can  be  emptied  into  the 
cooker.  Berries  in  the  center  of  the 
barrel  may  still  be  frozen  if  many 
cold  barrels  are  kept  close  enough 
to  insulate  each  other.  Dielectric 
heating  cuts  down  the  thawing  time 


to  one  hour,  with  level  defrosting 
throughout  the  barrel.  When  pre¬ 
cise  time  schedules  are  worked  out 
for  various  foods,  the  technique 
will  probably  involve  placing  car¬ 
tons  or  barrels  on  conveyor  belts 
which  will  pass  through  the  oven  at 
a  speed  to  be  determined  by  the 
type  of  food  being  frosted. 


Electronic  Joy  Stick  for  Large  Aircraft 


Mkropheno . 
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7b  Av*opih7  junction  bat  and  Autopilot  control  pemo! 


Fig.  2 — ^Mounted  bosido  tho  co-pilot's 
seat  in  a  Consolidated  Uborotor  B-24, 
the  formation  stick  with  Its  am  rest 
reduces  pilot  fatigue  by  Its  irimplicity 
and  ease  of  control  and  the  relaxed 
position  from  which  it  is  operated 

Fig.  3 — Schematic  diagram  shows  how 
pilot  and  co-pilot  hare  direct  one-hand 
control  of  the  plane's  outopUot.  A  few 
chemges  in  the  wiring  of  the  autopilot 
iimction  box  and  control  panel  ore  all 
that  ore  necessary  for  the  oddition  of 
the  fomotion  sticks  to  aircraft  cdready 
equipped  with  an  autopilot 

Increased  turbulence  of  the  air 
from  close  formation  flying  re¬ 
quires  a  great  deal  of  effort  on  the 
part  of  pilots.  Without  the  new  so- 
called  ‘Toiination  stick,"  pilots  ar¬ 
rived  over  targets  fatigued.  In  for¬ 
mations,  held  so  tight  that  planes 
are  flying  wing-tip  to  wing-tip,  the 
air  becomes  so  turbulent  that  with 
earlier  controls  both  the  pilot  and 
co-pilot  had  to  exert  their  full 
strength  to  hold  their  plane  stead¬ 
ily  on  its  course  and  in  its  fixed  po¬ 
sition  in  the  formation.  Planes  fall¬ 
ing  out  of  formation  became  prey 


Formation 
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f  Pilot*  etiek 


Copilot*  stiek^^ 


mUc—Pehaso  swittho*  — 
I  .-'Tormina!  block* 


Arm 


Function 
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Centering 
potentiomotor*^ 
delay  switch, 
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terminal  biock* 
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The  HARVEY  Regulated  Power  Supply  206  PA  is  your  best 
source  of  laboratory  D.C,  power  between  ranges  of  500  to  1000  volts.  The 
HARVEY  206  PA  operates  in  two  ranges  —  500-700  volts  at  amp,, 
700  to  1000  volts  at  ^  amp.  Regulation  is  1%  or  better  in  both  ranges 
and  output  remains  constant  even  though  line  voltage  varies  between  95 
and  130  volts  .  .  .  The  HARVEY  206  PA  is  designed  for  safe  and  con¬ 
venient  operation.  It  has  overload  relay  and  interlocking  relay  protection 
at  all  voltages.  Time  delay  for  high  voltage  circuit  applications  and 
pilot  lights  to  indicate  unit  in  use.  It  is  mounted  on  a  standard  relay  rack 
paml  and  all  components  are  easily  accessible.  Sturdy,  precision-built,  its 
dimensions  are  x  19^^  with  a  depth  of  13^^.  Weight  but  72  pounds. 

.  . .  For  complete  information  write 
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STANDARD  TRANSFDRMER 
CDRPORATION 


ISBO  N.  NALSTED  ST..  CHICAGO  22.  ILL 


ELECTRONIC  JOY  STICK 


to  enemy  pursuits.  With  the  new 
flight  stick,  the  pilot  can  achieve 
the  same  result  by  a  one-pound  pull 
of  his  right  hand  as  he  could  obtain 
previously  by  a  combined  force  of 
about  100  pounds  exerted  with  both 
hands  and  feet.  Thus  the  pilot 
flies  a  better,  safer  formation  with 
less  effort  and  returns  to  his  base 
less  exhausted. 

Formation  Stick  Operation 

The  control  handle  shown  in  Fig. 
2  is  mounted  with  an  arm  rest  be¬ 
side  the  pilot.  The  lever  is  free  to 
move  in  all  directions  and  is  oper¬ 
ated  in  the  same  manner  as  the  jty 
stick  of  lighter  aircraft.  Motion 
of  the  control  governs,  through  elec¬ 
tronic  amplifiers,  the  servo  motor* 


TRANSFORMERS 


The  use  of  Hipersil  Steel  Cores  now 
adapted  to  some  Stancor  Transformer 
types  permit  a  reduction  in  the  size  of  the 
transformer  without  sacrifice  of  capacity, 
making  it  ideal  for  tank,  submarine,  walkie- 
talkie  and  similar  installations  where  re¬ 
stricted  space  areas  are  a  primal  factor  . . . 
Write  us  your  requirements  enclosing  B/P 
for  further  information. 


Fig.  1 — Formation  stick,  oporatsd  by 
pilot  in  Joy-stick  fashion,  controls  heovy 
bombors  through  olectronic  omplifisn 
and  sorvo  motors 


simpie  com 

TRANSfORMH 


that  operate  the  control  surfaces 
of  the  bomber.  The  airplane  is  thus 
moved  by  the  servo  motors  in  the 
same  direction  and  to  the  same  de¬ 
gree  as  the  stick  is  moved  by  the 
pilot. 

The  servo  system  which  the  con¬ 
trol  lever  governs  as  illustrated  in 
Fig.  3  is  the  electronic  flight-con¬ 
trol  system  developed  by  Minneap- 
olis-Honeywell  as  the  autopilot. 
Used  to  hold  the  plane  on  a  set 
course  during  bombing  runs,  at 
which  time  it  is  under  the  bom¬ 
bardier's  control,  this  autopilot  is 
now  made  to  maneuver  the  plane 
during  flight  under  the  pilot’s  con¬ 
trol 

A  stabilizing  mechanism  has 


Keep  Stancor  on  top  your  list  for 
post-war  transformer  needs.  A 
wider  range  of  applications  will  be 
ready  for  quick-action  on  V-Day. 
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what  you  should  know  about 

S  T  YR,  Ali  O  Y 

Dow’s  new  plastic  for  electrical  applications 
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Enthusiastic  response  from  many  electrical  engineers  followed 
the  recent  announcement  of  Styraloy  22.  Such  special 
interest  is  well-founded  for  this  new,  Dow  developed  syn¬ 
thetic  elastomer  already  occupies  an  important  place  in  the 
field  of  low-loss,  low  capacitance,  high  dielectric  strength, 
insulating  material. 

Developed  initially  for  insulation  uses  where  low  loss  at  high 
frequency  was  an  important  factor,  Styraloy  22  soon  attracted 
attention  for  other  uses  .  .  .  for  aircraft  ignition  installations 
because  of  its  flexibility  at  low  temperatures  and  freedom 
from  corona  attack  even  at  high  altitudes  .  .  .  for  radio 
gaskets,  bushings,  and  similar  products  .  .  .  for  combining 
with  synthetic  rubber  to  provide  flexible,  water  resistant 
wire  insulation. 

These  are  some  of  the  things  you  should  know  about  Styraloy 
22 — so  you  can  determine  where  this  new  product  can  best 
fit  into  your  own  plans.  Complete  data  is  available  on  request. 


We  at  Dow  know  from  experience  that  success  in 
plastics  is  not  a  one-man  nor  even  a  one-industry 
job.  It  calls  for  the  combined  skill  and  cooperation 
of  manufacturer  or  designer,  plus  fabricator,  plus 
raw  materials  producer.  Working  together,  this  team 
saves  time  and  money  and  puts  plastics  to  work 
successfully.  Call  us — we’ll  do  our  part. 


WtSUH  AND  mOITUL  Oneiifeoe  cdik  shwthu^  hanUm  for 
tools,  household  ^^tanees,  etc.;  ^kets;  bushliigs;  cHHforau^flpor 
mts;  scuff  plates;  oaiir  agpltcaiious  sfill  to  1 

mOKITiES  MS  UmKttm:  Bgh  dUeetric  ttxm 
Power  factor  only  .005  at  ID0^0&  megacycles. 

— ffnt^rt  from  — 90**  F.  to  212*  F.  S^>e^e  gnv% 
in  WCM).  Water  absoiptioii  only  JZ  •  to  .5%.  ^siste  h 
Vost  ekemicab.  Hi^y  leabtant  to  ahranfnn.  Resiste  peruj^gll 
tstkm.  Ideally  suiti^  to  e^mtion  of  eompies  croaa  sedioiu  and 
fihtMitad  by  other  techadques.  Easily  machined. 

THf  DOW  CHiMieAL  COMPANY  •  MIDLAND,  MICHIOAN 

Kew  Yarik  •  Bnotc#'  *  FUwMiHs  •  WsoWagtea  •  Oereland  <  Urtrclt 
CUseaB  •  at.  ^  HoMtee  •  8m  nanasae  «  Ixw  Anerir*  •  SMttle 


PIjASTICS 

ETHOCEL  •  ETHOCEL  SHEETINC  •  STtfPCOtT 
$ARAN  •  SARAN  RLM  •  STYRON  •  STYRALOT 


ELECTRONIC  JOY  STICK  (contliwW) 

been  added  to  the  Autopilot  to  give 
“feel”  to  the  control  stick  in  the 
hand  of  the  pilot  so  that,  although 
the  formation  stick  interposes  a 
servo  motor  between  the  pilot  and 
the  plane's  motion,  it  does  not  inter¬ 
fere  with  the  pilot's  being  aware  of 
that  motion.  Other  changes  in  the 
basic  circuit  have  also  been  made 
to  obtain  this  greater  flexibility. 

Need  for  the  autopilot  and  the 
formation  stick  is  so  great  that 
Minneapolis-Honeywell,  which  has 
two  plants  devoted  to  their  produc¬ 
tion,  has  turned  over  complete  en¬ 
gineering  and  manufacturing  data 
to  the  Jack  &  Heintz  Co.  for  that 
company's  use  in  producing  the 
units. 


Remote  Measurement  and 
Control  with  Vibrating 
Wire  Instrument 

In  industrial  processes,  a  typical 
telemetering  system  takes  a  meas¬ 
urement  at  one  place  and  indicates 
it  or  records  it  at  another  place. 
Such  a  system  may  be  used  for  tele¬ 
control,  by  setting  a  magnitude  at 
the  original  location,  converting  it  ^ 
into  a  frequency,  and  conducting 
it  to  the  distant  location  where  it  is 
reconverted  into  a  controlling  force 
capable  of  adjusting  a  process  to 
conform  to  the  magnitude  first  es¬ 
tablished. 

In  a  new  method  that  has  been 
developed  by  Rieber  Research  Lab¬ 
oratory,  the  intelligence  is  trans¬ 
mitted  in  the  form  of  a  frequency 
rather  than  as  a  magnitude.  The 
method  employs  the  use  of  a  vibrat¬ 
ing  wire  whose  frequency  can  be 
made  to  vary  by  the  quantity  being 
measured.  This  converted  measure^ 
ment  can  then  be  transmitted  by 
wire  or  radio.  At  the  receiving  end, 
a  similar  vibrating  wire  is  used  to 
indicate  the  quantity  measured 
with  a  high  degree  of  accuracy. 

Called  a  Vibratron,  the  unit  con¬ 
sists  essentially  of  a  stretched  wire, 
placed  in  a  magnetic  field,  and 
driven  electrically  and  continuously 
at  its  own  resonant  frequency.  The 
measured  quantity  is  permitted  to 
change  the  length  of,  or  the  tension 
applied  to  the  wire.  Ail  other  small 
parasitic  changes  are  completely 
compensated.  The  electrically  main¬ 
tained  vibratory  frequency  of  the 


Designs  for  electrical  and  electronic  equipment  are 
necessarily  influenced  by  the  electrical  and  mechanical 
properties  of  Electrical  Sheets.  There  should  be  no 
unnecessary  limits  placed  on  your  designs  by  the 
performance  of  yesterday^s  Electrical  Sheets.  Spurred 
by  the  needs  of  war,  silicon  steels  are  now  being 
produced  which  far  excel  those  of  just  a  few  years  ago. 

If  you’re  in  doubt  about  the  availability  of  Elec¬ 
trical  Sheets  and  Strip  to  perform  the  functions 
required  by  the  designs  you  contemplate,  check  with 
Follansbee  .  .  .  experts  in  the  manufacture  of  high 
quality  silicon  steels  for  every  application. 


FOLLANSBEE  STEEL  CORPORATION 


GENERAL  OFFICES  .  PITTSBURGH  SO,  PA. 

Seles  Ofices — New  York,  Philadelphia.  RocheBter,  Cleveland,  Detroit,  Milwaukee. 
Sales  Agents — Chicago,  Indianapolis,  St.  Louis,  Nashville.  Houston,  Los  Angeles, 
San  Francisco,  Settle;  Toronto  and  Montreal,  Canada. 

Plants — Follansbee,  W.  Va.'.  and  Toronto,  Ohio 


June  IMS  — ELECTRONICS 


This  high  frequency  insulation  will  not  carbonize  under  ore, 
yet  it  possesses  dielectric  properties  of  the  highest  order. 
Mode  entirely  of  inorganic  materials,  Mykroy  cannot  char  or 
turn  to  carbon  even  when  exposed  to  continuous  arcs  and 
flashovers. 

The  sheet  of  Mykroy  in  the  photo  was  exposed  to  a  50,000 
volt  arc  after  which  it  was  sectioned  and  carefully  examined 
for  signs  of  damage.  None  were  found  .  .  .  not  even  the 
slightest  excoriations  were  present,  hence  no  low  resistance 
paths  formed  to  support  breakdown. 

Engineers  everywhere  are  turning  more  and  more  to 
Mykroy  because  the  electrical  characteristics  of  this  perfected 
glass-bonded  ceramic  are  of  the  highest  order — and  do  not 
shift  under  any  conditions  short  of  actual  destruction  of  the 
material  itself.  Furthermore  Mykroy  will  not  warp — holds  its 
form  permanently — molds  to  critical  dimensions  and  is  im¬ 
pervious  to  gas,  oil  and  water.  For  more  efficient  insulation 
investigate  Mykroy.  Write  for  copies  of  the  latest  Mykroy 
Bulletins. 


MADE  EXCLUSIVELY  BY 


^lJ0 


.  /  70  CLIFTON  BLVD  CLIFTON  N  J 

CHICAGO  47;  1917  N.  Spnnqfietd  Ave..  Tel.  Albany  4310 
EXPORT  OFFICE  89  Broad  Street  New  Yor^  4  New  York 


Crot*  *«ctiont  of  tho  tost  shoot  mado  at  tho 
point  of  oxposuro  to  tho  50,000  volt  arc  (mag- 
niflod  10  timos)  show  no  traco  of  damogo. 


MUCHANICAI  eROeiRTIfS* 

MODULUS  Of  Ruerutf . _.1t000-21000psl 

HARDNESS 

Mohs  Sado  3-4  RHN.  BHN  SOD  K9  load.  63-74 

IMPAa  STRENGTH . ASTM  Chorpy  .34-.41  ft.  fes. 

COMPRESSION  STRmGTH . . . 42000  psi 

SPECIFIC  GRAVITY . . . 2.75-3.f 

THERMAL  EXPANSION . 000004  pw  Dogroo  Fohr. 

APPEARANCE . Brownish  Groy  to  Ught  Ton 

EUCTRKAL  PROPSRTIU* 

DIELEORIC  CONSTANT . . 6.S-7 

DIOECTRIC  STRENGTH  ( %"l . 630  VoHs  por  Mil 

POWR  FAaOR . 001-. 002  IMoota  AWS  1-41 

•THESE  VALUES  COVER  THE  VARIOUS 
GRADES  OP  MYKROY 
GRADE  i  Bost  for  low  loss  rsquirsmonts. 

GRADE  33.  Best  for  low  loss  combinsd  with  high  mo> 
chonicol  strength. 

GRADE  51  Best  for  molding  applications. 

Special  formulas  compounded  for  special  requirements. 


miiiiii 
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MEOACYCUS  AT  70*  f 


Based  on  Power  Factor  AAeosurements  mode  by 
Boonton  Rodio  Corp.  on  standard  Mykroy  stock. 


mykroy  is  supplied  in  sheets  and  rods  -  MACHINED  OR  MOLDED  TO  SPECIFICATIONS 
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Mivsn  4  SQUAWK! 


Draftsmen  who  use  Ark¬ 
wright  Tracing  Cloths 
never  get  put  on  the  mot 
for  smudged  drawings. 


AKKWniQHTS  PON’T  BAIK 


at  erasures.  They  erase 
easily  and  neatly  —  no 
smudges.  Take  re-inking 
beautifully,  too! 


Another  reason  why 
many  draftsmen  rate 
American-made  Ark¬ 
wright  Cloths  head  and 
shoulders  over  every¬ 
thing  else!  Try  them. 
Arkwright  Finishing  Co., 
Providence,  R.  I. 


Fig.  1 — Basic  construction  of  tho  ^Hbro- 
tron.  Although  the  lower  support  for 
the  wire  is  shown  mounted  on  a  pivot, 
a  hinge  has  been  found  preferable  in 
practice 


Sold  by  loading  drawing 
motarial  doolarg  svsrywber* 


screw  shown.  The  wire  passes 
through  a  magnetic  field,  created 
by  the  small  magnet  shown,  in  be¬ 
tween  two  extended  pole  pieces.  A 
supplementary  electrode,  adjacen^ 
to.  but  not  touching  the  wire,  is  ; 
mounted  on  insulating  supports^ 
(not  shown)  and  is  used  to  convert 
the  vibratory  motion  of  the  wire  di-. 
rectly  into  frequency  modulation 
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For  example,  Federal  Instrument  Landing 
AND  Radio  Range  equipment  is  pioneering  new 
concepts  of  faster,  safer  air  travel. 

Federal’s  Megatherm  dielectric  and  heat  indue* 
ition  units  are  revolutionizing  production  processes 
in  the  plastics,  metal,  food,  plywood,  textile  and 
other  industries. 

Federal  always  has  made  better  tubes.  Today,  as 
the  result  of  continuous  scientific  development. 
Federal’s  Transmitting,  Rectifying  and 
Industrial  Power  Tubes  are  proving  even  more 
dependable  and  long  lasting. 

To  fill  a  vital  war  need,  Federal  developed  Intelin 
Ultra  High  Frequency  Transmission  Line  — 
now  is  the  world’s  largest  manufacturer. 

Federal’s  Marine  Radio  Equipment,  first  in 
serving  America’s  merchant  fleet,  includes  DIREC¬ 
TION  Finders,  Auto  Alarms,  packaged  Trans* 


Yes,  Federal’s  many  arms  make  many  things  —  all 
to  one  high  standard.  Here  some  of  the  world’s  keen¬ 
est  scientific  minds  combine  their  talents  with  three 
decades  of  Federal  leadership  for  developing  a^ 
producing  better  communications  and  industrial 
electronic  equipment. 
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REMOTE  MEASUREMENT 


(contijiMI 


of  a  radio  transmitter.  This  is  dooe 
by  using  the  vibrating  wire  and 
the  adjacent  electrode  as  two  ter¬ 
minals  of  a  capacitor  which  is  in¬ 
cluded  in  the  tuning  capacitor  of 
the  radio  transmitter. 

The  wave  form  of  such  frequency 
modulation  is  not  ideal,  but  it  is  am¬ 
ply  good  for  most  telemetering  ap¬ 
plications.  In  order  to  drive  this 
wire,  alternating  current  is  passed 
through  it,  derived  from  an  ele^ 
tronic  amplifying  system,  into 
which  are  fed  impulses,  derived 
from  the  motion  of  the  wire,  that 
maintain  the  continuous  series  of 
driving  impulses. 


Figure  2  is  a  schematic  diagram  | 
showing  one  circuit  which  has  beoi 
used  with  this  type  of  Vibratron. 
The  two  input  terminals  shown 


.  .  .  .  FOR  POWER  GENERATORS 


Operating  under  toughest  conditions,  this  R-B-M  Reverse  Current 
Relay  has  done  a  remarkable*  job  on  auxiliary  engine-driven  genera¬ 
tors  in  plane  and  tank  service.  It  is  equally  effective  for  any  low  vol¬ 
tage  D.  C.  application. 

In  addition  to  extra  strength  and  durability,  design  incorporates 
a  magnetic  latch  which  prevents  closing  of  contact  under  great  vibra¬ 
tion  or  shock.  Contacts  rated  100  amps  at  30  volts  D.  C.  maximum. 
Dimensions  —  width  4-1/16*^,  depth  3-7/16'',  height  2-1/16".  Average 
weight  1.62  pounds. 

Other  R-B-M  equipment  available  for  low  voltage  D.  C.  applica¬ 
tions  includes  toggle,  rotary,  and  push  button  switches,  voltage  regu¬ 
lators,  engine-starting  solenoids,  light  and  signal  relays.  For  additional 
information,  write  Dept.  A-6 . . . 


ng.  2 — The  vibrating  wire  is  connectsd 
in  one  side  oi  this  bridge  circuit  and 
a  second  wire  is  installed  in  the  same 
cose  and  connected  in  the  opposite  side 
for  compensation 

feed  into  two  opposite  corners  of  a 
Wheatstone  network  composed  of 
four  equal  resistors  having  a  resist¬ 
ance  of  500  ohms  each.  This  bridge 
network  is  balanced  rather  care¬ 
fully. 

The  network  is  completed  by  the 
inclusion,  in  one  side  of  the  bridge, 
of  the  vibrating  tungsten  wire, 
maintained  under  tension  which  is 
varied  by  the  rotation  of  a  screw. 
The  other  side  of  the  network  is 
balanced  by  the  inclusion  of  a  resis¬ 
tance,  equivalent  to  that  of  the  vi¬ 
brating  wire.  This  resistance  ele¬ 
ment  is  made  of  the  same  kind  of 
material,  and  is  installed  in  the 
same  case  with  the  vibrating  wire, 
in  order  to  compensate  for  all  ef- 
^  fects”  of  changing  temperature  on 
the  total  resistance  of  the  bridge. 

The  bridge  is  set  up  and  bal- 


Bridge  Circuit 


\Oufpuf 
fo  arrplifier 


R-B-M  Manufacturing  Company 

'Division  of 

Essex  Wire  Corporation 

Logansport,  Indiana 
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INCROIBLE  UmU 

The  Case  of  the  Flying  Gull  .  .  . 


During  the  storm  season  of  1942,  The  Ply¬ 
ing  Gull  ran  into  heavy  seas  in  the  Gulf 
of  Mexico.*  Running  before  a  terrific  wind, 
she  all  but  made  port.  Then,  just  as  she 
was  putting  about  near  Hunter’s  Point,  she 
shipped  a  gigantic  wave  and  foundered. 
All  hands  were  saved.  But  The  Flying  Gull 
rested  in  eight  fathoms  of  Gulf  water. 

Salvage  operations  were  started.  Later  in 
1942,  when  The  Flying  Gull  was  in  the 
dock  and  her  electrical  equipment  ripped 
out,  an  amaaing  thing  occurred.  George 
U>og,  of  The  Harris  Salvage  and  Dry^ock 
Gmipany  of  Galveston,  put  the  Therma* 
dor  transformer  equipment  on  a  shelf  in 
the  sunshine— mentally  assigning  it  to  the 
scrap  metal  drive.  Three  days  later,  out  of 
curiosity,  he  hooked  the  transformers  onto 
s  testing  bench  and  flipped  on  the  current. 
To  his  amaaement,  they  still  showed  signs 
of  life.  He  then  ran  standard  tests.  To  his 
htfther  astonishment,  all  twelve  of  the 
ttoosformers  were  not  only  working— they 


were  working  perfectly. 

Harvy  Stark,  owner  of  the  boat,  had 
already  ordered  a  complete  new  set  of 
transformers  from  Thermador.  He  can¬ 
celled  the  re-order.  And  today  The  Flying 
Gull  sails  with  her  original  Thermador 
transformers.  Not  designed  for  the  briny 
deep— but  they  could  take  it! 

Such  stories  of  plus  performance  are  not 
accidents,  for  Thermador  transformers  are 


built  to  perform  beyond  normal  expecu- 
tions.  They  are  completely  manufactured— 
not  just  assembled— under  one  roof  on  a 
vast  array  of  modern  precision  equipment. 
They  are  made  o'nly  from  the  finest  ma¬ 
terials,  engineered  by  men  of  broad  expe¬ 
rience.  The  result  is  not  alone  quality  but 
quality  m  quantity.  If  that  meets  your 
specifications,  better  discuss  transformers 
with  Thermador. 


THERMADOR 

TRANSFORMERS 


DEFEAT  HEAT  •  COLD  •  HUMIDITY 


*Am  actual  case  history  fnm  Therwsador  fiUs;  however  names,  dates,  and  location 
have  been  altered.  Buy  UMORE  Wme  Bomdn, 


Jfl  ^  THERMADOR  ELECTRICAL  MANUFACTURING  COMPANY 

••tcwMLDMsa««w  S11«  SOUTH  IIVIISIDI  FRIVI  •  LOS  ANOILIS  32.  CALIFORNIA 
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REMOTE  MEASUREMENT  (continiMd) 

A. 

anced,  eithef  for  direct  current  or 
for  frequencies  other  than  that  at 
which  it  is  intended  to  be  used. 
This  balance  will  persist  at  all  fre¬ 
quencies  except  that  of  the  mechan¬ 
ical  resonant  vibration  of  the  wire, 
at  which  point  an  impedance  will 
appear,  corresponding  to  the  mor 
tional  impedance  of  the  wire.  This 
will  result  in  a  potential  appearing 
at  the  cross  terminals  of  the  bridge, 
and  this  potential  is  carried  back 


Fig.  3 — Arrangement  of  electronic  am. 
plifier  to  feed  back  energy  to  maintain 
oscillations  of  the  vibrating  wire  at  the 
proper  ennplitude 

to  the  input  circuit  of  the  ampli¬ 
fier,  the  net  result  being  that  the 
amplifier  drives  the  wire  continu¬ 
ously  at  its  own  resonant  frequency. 
An  automatic  volume  control  of  a 
conventional  sort  is  indicated  in  the 
diagram  of  Fig.  3  and  serves  to 
keep  the  amplitude  of  vibration 
within  appropriate  limits. 

Multiple  Magnets 

Another  form  of  Vibratron  em¬ 
ploys  two  composite  rods,  upon 
which  the  wire  is  supported  as 
shown  in  Fig.  4  and  between  which 
it  is  permitted  to  vibrate.  The  com¬ 
posite  rods  are  made  of  alternate 
sections  of  Invar  and  brass  sol¬ 
dered  together.  The  space  between 
the  supporting  columns  is  narrow 
and  constitutes  -  the  pole  gap  in 
which  the  wire  vibrates.  The  Invar 
sections  of  the"  adjacent  rods,  in  ad¬ 
dition  to  sei'Ving  as  temperature- 
compensating  members,  also  serve 
as  the  magnetic  poles  against  which 
the  vibrating  wire  reacts.  Magnetic 
flux  is  supplied  to  each  one  of  these 
layers  of  Invar  sections  by  attach¬ 
ing  a  small  permanent  magnet. 

This  construction  permits  the  vi¬ 
brating  wire  to  be  driven  in  any 
one  of  three  different  modes.  The 
choice  of  modes  is  made  by  the  ar¬ 
rangement  of  the  polarities  of  the 


PLUGS 


.'.for  every  known  application! 


Built  in  accDcdance  with  latest  Signal  Corps  and  Navy  spedhcadons, 
Amalgamated  Plugs  and  Jacks  are  ttopicaUaed  to  ma^  them  fungus 
resistant,  waterproof  and  moistureproof  when  called  for.  Insulators  of 
these  componeott  are  designed  to  wthstand  extremes  of  temperatures 
for  — 67*F  to  -f  167*F,  at  humidities  up  to  100%.  We  also  ^ledalixe 
in  producing  Plugs  - nHbich  will  bear  up  under  the  high  heat -met  in 
rubber  molding  cord  sets. 


NOTE,"  Arndgamsted  EmgiMeers  will 
gladly  consult  with  you  on  the  design 
atsd  developmesst  of  Plugs  and  Jacks 
for  special  applications  —  presesst  or 
postwar. 


PLUG  PL-S5  nad 
N.A.P.  1134-1 

LMf  tlM**,  twa.MIlSlICtM 
Mmi,  Mato  to  Jaek  JK.34.A. 
WifiMtaadi  MlalMaM  af  60 
UrelM  AC.  aatoatlal  af  MO 
valto  ataama,  aaaltod  ba* 
taraaa  aay  tara  torMlaalt 
far  aat  tou  thaa  tara  iaa> 
aad(.  Maato  MialMaM  la* 
Mlatiaa  aalaa  af  2000  aMO- 
ahMi  bataraaa  wadaciara  at 
soap  at  hoMldlttoa  ap  to 
100%. 


JACK  JK-24. 
NA.P.  2152t4-2 

Tara.aaadoetor  iaek,  Mato  to 
PL-M.  Traotoalliad.  With. 
ataada^M  AC  patoa* 
tial  at  800  valta  affaetlaa. 
appltod  bataraaa  aay  tara 
torMiaala  tar  aat  laaa  thaa 
tara  aaaaada.  Maato  Mini* 
MaM  laaalatiaa  valaa  af 
2000  aiaoahMa  bataraaa  caa. 
daetora  at  SOap,  at  hoMld. 
Ittoa  aa  to  100%. 


PLUG.  STYLE  "A" 

Taro.caadaatar,  apaeial  tyM 
olao  far  aaa  arlth  Naapraaa 
ar  Baaa  •  Mafdad  aarda. 
SaMa  aoaeltiaatiaaa  aa 

PL.85. 


JACK  JK-4t 

Usht  daty.  tara.aaadaetar 
Jaak.  Mato  to  Plao  PL.2SI 
aad  Plao  201 -A. 


PLUG  PU204 

Maad.  aat  A  apaelal  alaa 
^  .arbarala  bath  a  Madiflad 
Ma^  PL-SS  aad  PL-U.  ara 
aali  la  alaaa  by  a  ohaaalla 
aaaa.  taaw  aaaaiSaatlaai  at 
PL-IS  aad  PL.IS. 


PLUG  Pl^54,  PL-S40. 
PU354. 

NA.P.  2152t8-2 

tboN  ttoaaa,  tora-aaadoator 

SAMaaY^dbiflaaU 
PL-i  **  **  *"*  “ 


PLUG.  STYLE 

Tara  aaadaatar.  apaclal  tyaa  otao  tor 
aaa  arlth  Waaoraaa  ar  Baaa  B  Maidad 
aarda.  SaMt  apaalftoatiaaa  at  PL.S8. 


AMALGAMATED  RADIO  TELEVISION  CORP. 

476  BROADWAY  •  NEW  YORK  13,  N.  Y. 
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Cut  into  a  roll  of  Lexel  insulated  wire, 
anywhere,  and  you’ll  see  for  yourself  how 
perfectly  the  conductor  is  centered  within 


are  provided  with  about  25%  less  bulk  and 
weight  than  ordinary  primary  insulation. 
Ask  for  test  data  on  Lexel  tape  for  in- 


the  insulation.  The  helically-wound,  heat-  strument,  control,  lead-in  and  ho<dt-up 


bonded  tape  effectively  bars  leakage  losses 
and  dielectric  failures  in  a  wide  variety  of 
low  tension  installations. 

Other  Lexel  characteristics,  contributed 
by  its  cellulose  acetate  butyrate  base,  in¬ 
clude  high  dielectric  strength  and  insula¬ 
tion  resistance  and  low  moisture  absorp¬ 
tion.  It  is  noncorrosive.  All  these  qualities 

‘I.KXKI.”  i*  a  reputerei]  trade-mark  of  The  Dobeokmiin  Company, 


wires,  electronic  and  conununication  cir¬ 
cuits  and  similar  uses.  Quick  deliveries  on 
priority  orders. 

CUSTOM-MADE  INSULATION 

Ah  a  regular  service,  Dobeckniun  engineers  also 
develop  laminated  insulation  products,  custom- 
made  to  special  purpose  specifications,  such  as 
slot  cell  and  phase  insulation  for  motors,  insula¬ 
tion  for  shipboard  cables  and  other  uses.  If  your 
requirements  are  unusual,  call  on  us. 
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REMOTE  MEASUREMENT 


(coirtinuad) 


successive  magnetic  fields.  At  the 
left  of  the  illustration,  all  four  en¬ 
ergizing  magnets  are  placed  with 
identical  polarities,  so  that  the  two 
parallel  bars  constitute  in  effect  two 
continuous  poles.  Under  these  con¬ 
ditions,  the  wire  will  vibrate  in  its 
fundamental  mode. 

In  the  second  drawing  of  Fig.  4 
the  uper  two  magnets  are  placed 
in  the  same  flux  relationship,  while 
the  lower  two  magnets  are  reversed 
in  the  direction  of  their  field.  Un¬ 
der  these  circumstances,  Uie  wire 
will  vibrate  as  shown  in  the  secoiid 


of  excellence  the  one  and  only  HICKOK 


aim  must  always  be  the  building  of 


instruments  that  tell  all  the' truth  all 


the  time.  When  quality  is  built  up  to 


a  high  standard  instead  of  down  to  a 


price,  the  user  has  greater  confidence 


Ltln  his  work. 


Whether  you  are  selecting  tube  and 


^Rt  testers,  signal  generators,  oscillo 
gWphs,  volt-ohm-milliammeters 


or  any 


other  service  equipment,  remember 


that  the  standard  of  quality  for  a  third 


of  a  ‘century  has  never  been  excelled. 


Having  pioneered  the  major  new  de 


velopments  and  vindieated  maximum 


accuraey  and  dependability,  HICKOK 


equipment  has  been  specified  by  the 


armed  forces  in  both  world  wars.  We 


are  still  bending  every  effort  to  speed 


the  war  program  and  trust  it  will  not 


be  long  until  we  can  again  take  care  of 


your  civilian  needs  with  the  service 


equipment  that  is  held  in  highest 


esteem.  Write  for  Radio  Equipment 


catalogue 


THE  HICKOK  ELECTRICAL 


INSTRUMENT  COMPANY 


10527,  Dupont  Ave.,  Cleveland  8,  Ohio 


illograph 


•  In  maintaining  the  highest  standard  i 


j  mode.  If  the  magnets  are  alter¬ 
nated  in  direction  to  the  series,  the 
wire  will  vibrate  in  its  fourth  mode. 
The  first  mode  of  wire  vibration 
j  covers  a  frequency  range  from  1,- 
500  to  3,000  cycles,  the  second  mode 
from  3,000  to  6,000  cycles,  and  the 
fourth  mode  from  6,000  to  12,000 
I  cycles.  • 


Complete  Assembly 


Figure  5  shows  an  instrument 
constructed  around  a  barometric 
capsule  used  in  one  of  the  higher 
grades  of  aviation  altimeters.  Mo¬ 
tion  of  the  capsule  is  coupled,  by  a 
properly  designed  lever,  to  cause 
extension  of  the  wire.  The  coupling 
ratio  should  preferably  be  made 
such  that  a  change  in  air  pressure 
is  divided  evenly  between  elastic  de¬ 
formation  of  the  capsule  and  elastic 
deformation  of  the  measuring  wire. 
The  bellows  is  shown  at  the  lower 
part  of  the  assembly,  while  the  two 
plates  seen  in  front  define  the  poles 
between  which  the  wire  vibrates. 
The  wire  is  mounted  on  a  column  of 
Mikroy  with  provision  for  correct^ 
ing  the  slight  differential  between 
the  coefiicient  of  expansion  of  this 


Hill 


•UU' 


Fig.  4 — Composite  rods  of  brass  and 
magnetized  Invor  form  multipolar  fields 
for  generation  of  harmonics 


2  HO.  HARMONIC 


tST.  HARMONIC 
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Submit  your  specifications 
covering  magnetic  compo¬ 
nents  for  airborne  com¬ 
munications  equipment  to 
AmerTran. 


OFFICIAL  U.S.  NAVY  PHOTO 


Wan— r  MfwlWiifVn  of  Twwulfmart,  taodor*  vnd 
Koctiflors  Eloctrontcs  and  Powor  Trapfcmfstfon 


HERJUmCALLY  SEALED  TRANSFORMERS 
—DEPBNDABLE  IN  ARCTIC  WARFARE 


Hsrmaseal  Hermetically  Sealed  Transformers 
are  as  effective  in  the  intense  Cold  of  the 
Arctic  as  in  tprrid  zones.  For  moisture  cannot 
penetrate  nor  does  it  remain  in  the  enclosing 
cases  to  deteriorate  insulation. 

At  AmerTran,  moisture  is  removed  in  the 
vacuum  varnish  impregnation  of  core  and  coil 
and  the  whole  unit  is  thoroughly  dried  by  pre¬ 
heating  before  filling  with  compound.  To 
make  each  unit  impervious  to  moisture,  all 
case  seams  are  induction  soldered  and  the 
terminals  are  solder  sealed  or  pressure  type 
according  to  requirements.  Every  unit,  not 
just  random  units,  is  tested  by  vacuum  immer¬ 
sion — upon  which  it  receives  the  symbol  of 
perfect  Hermetic  Sealing — the  Hermoseal. 


THE  AMERICAN  TRANSFORMER  CO.,  178  Emmet  St.,  Newark  5,  N.  J. 


'A!»F»ROVED"  QUALITY  CONTROL  RATING 
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On  March  14, 1945,  lha  Air  Tachnical  Sarvka  CammoiMl  of 
tka  Army  Air  Forcat  dalagalad  to  lha  Amarican  Troiitfanwar 
Campowy  toH  ratpenaiMlWy  far  maathiw  canlroaf  raytira 
mawti.  This  oatipamaiil  of  an  “Appravarr*  QoalMy  Caniral 
Rating  which  aiimincrtaa  4«plicato  inapactton  daring 
fahrlcoWan  was  awordad  on  lha  baala  of  AmarTran'a 
racard  in  odharlng  to  goolHy  atondordc. 


BY  AIRFORCES 


A  set  screw  that  won’t  “stay  put”  is 
soon  valueless.  To  maintain  accurate  set¬ 
screw  settings,  lock  them  with  Palnuts  in¬ 
stead  of  regular  hex  nuts  or  jam  nuts.  This 
provides  a  powerful  double-locking  action* 
that  is  unmoved  by  severe,  prolonged 
vibration. 

Single  thread,  tempered  spring  steel  Palnuts 
require  only  3  bolt  threads  space.  They 
•pin  on  fast  with  fingers,  lock  tight  with 


When  the  Palnirt  It  tlihtened,  its  arched  slotted 
Jaws  trip  the  bolt  liko  a  ehuek  (B-B),  whilo 
spiinp  tanslon  Is  oxerted  upward  on  tho  bolt 


Use  PALNUTS  to 

lock  Set  Screws  in  Position! 


>4  to  ^  turn  or  wrench.  Cost  no  more, 
and  frequently  less,  than  regular  nuts ;  may 
be  re-used.  Full  line  of  sizes  in  National 
Coarse  and  National  Fine  Threads. 


securely  locklnp  both. 

WRITE  for  Palnut  No.  2.  alvinp  englnoor* 
ing  data  on  Self-locking  Palnuts.  Outline 
requirements  for  samples. 


THE  PALNUT  COMPANY,  77  Corditr  St.,  Irvington  11.  N.  J. 


umn.  Vibrations  of  the  wire  will 
thus  vary  this  capacitance  and  alter 
the  frequency  of  the  transmitting 
oscillator.  The  second  triode  ele¬ 
ment  is  arranged  as  a  detector  re¬ 
sponsive  to  the  amplitude  of  the 
plate  current  envelope  of  the  oscil¬ 
lator.  The  detected  current  is 
passed  through  a  transformer  and 
fed  into  the  wire,  where  it  reacts 
with  the  surrounding  magnetic  held 
to  maintain  the  wire  in  vibration. 


Turbidity  Measurement 
of  Oil  in  Water 

The  steam  condensates  from  the 
reciprocating  engines  of  small  air¬ 
craft  carriers  and  transports  con¬ 
tain  some  of  the  lubricating  oil  in 
the  form  of  an  emulsion.  This  oil 
must  be  removed  by  filters  before 
the  water  can  be  used  again  in  the 
ship’s  boilers.  Consequently,  tur¬ 
bidimeters  and  turbidity  standards 
are  needed  for  determining  the 
amount  of  emulsified  oil  in  the 


Hold  Accurate 
Settings  Under 
Severest 
Vibration  1 


Fig.  S— Compact  nw mbly  of  tho  vlbrot 
Ing-wlro  unit  and  radio  "(ransmittor  for 
rodiotondo  us# 
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REMOTE  MEASUREMENT 


(contiautd) 


material  and  that  of  tungsten.  The 
radio  transmitter  consists  of  a 
small  twin  triode  located  in  the 
space  behind  the  vibrating  wire. 
One  element  of  this  triode  forms  an 
oscillator,  the  frequency  of  the  os¬ 
cillating  circuit  being  largely  de¬ 
fined  by  the  capacitance  between 
the  vibrating  wire  itself  and  a 
small  fixed  wire  attached  to  the  sur¬ 
face  of  the  Mikroy  supporting  col- 
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has  the  lightweight,  s 
pendability  Haf^tnak 
blower  installations 

Here  is  a  dependable  fraaional -horsepower 
motor,  with  maximum  ratings  fron^  1/100  to 
1/200  H.P.,  that  gives  you  many  quality  features 
resulting  from  over  fifteen  years’  experience  fia 
building  this  type  of  motor.  It  save^  welghc  and 
space — and  performs  smoothlySnd  depen^ahl^. 
You  can  use  it  with  excellent  results  for  opera¬ 
tion  of  blowers,  switching  arrangements,  and 
for  other  similar  aircraft  applications. 

Wartime  performance  proves  that  you  can 
rely  on  Oster  Motors  to  live  up  to  the  world¬ 
wide  reputation  of  prewar  Oster  appliances  and 
to  deliver  results  that  add  to  the  prestige  of  your 
produa.  Let  us  help  you  fit  this  or  other  Oster 
motors  to  your  requirements. 

TYMCAl  RATHMS  Of  l-AA  MOTOR,  CONTINUOUS  DUTY 


spoi^saving  size,  and  de¬ 
ice  it  ^Isal  for  aircraft  and 


Maximum  H.P. 


1/100  1/150  1/200 

7500  5800  3800 


Full  load  omps.  of  24  volts  1.00  .70  .55 


Starting  torque  in  % 
of  full  lood  torque 


200  200  200 

min.  min.  min. 


4  HOLES 

EQUALLY  SPACED 
.1440roiA 


flATUJ 


TYPE  l-SA  MOTOR 


Houu^:  ttiwagMyTOttliy 

Pimtht  Black 

10  o*.  ^ 

BtaHngs:  Single . tfiiefded  ball  bear¬ 
ings  itu>ricaee»A4lMil''grease  suited  for 
any  specific  application.  Bearing  hous* 
inga  fitted  wfeb  steel  inserts  to  assure 
permanent'  bearing  alignment  and 
proper  beadog  fits. 

Momtitlagi  Tiange  or  standard 
die.  air  corps  rabbet. 

Brushes;  Metal  graphite  of  ample  site 
to  assure  unusually  long  brush  life. 


WindiHfi;  Available  in  shunt,  series, 
and  split  series  reversible,  12  and  24 
volt,  intermittent  and  continuous  duty. 

Temperature  Rise;  55°  C.  max.  frame 
temp,  rise  at  rated  load. 

Modifications:  Special  shaft  extensions, 
mounting  arrangements,  leads,  etc. 
also  furnished  for  operation  in  high 
ambient  temperatures  and  high  alti¬ 
tudes. 

Applications;  Suitable  for  operation 
ot  blowers,  switching  arrangen^ts 
and  other  similar  aircraft  applications. 
AH  data  and  ratings  are  approximate 


John  Oster  Manufacturing  Company 

DEPARTMENT  L-26  RACINE,  WISCONSIN 
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TURRIDITY  MEASUREMENT 


(continu«4) 


steam  condensates  and  clarified  fil¬ 
trates. 

At  the  request  of  the  Research 
Section  of  the  Navy  Bureau  of 
Ships,  the  National  Bureau  of 
Standards  undertook  the  develop¬ 
ment  and  production  of  standards 
of  turbidity  for  oil-in-water  emul¬ 
sions  ranging  from  0  to  2  parts  per 
million  of  oil  (ppm)  that  would  de¬ 
teriorate  as  little  as  possible  during 
a  6-month  period. 

Turbidimeters  with  photocells 
and  galvanometer  or  cathode-ray 
balance  detectors  were  studied,  and 
calibrated  with  various  turbidity 
standards.  In  the  most  successful 
instrument,  two  opposing  photocells 
are  used  to  measure  the  difference 
in  light  transmission  of  the  air  and 
of  turbidity  standards  or  of  a  cu¬ 
vette  containing  the  test  sample.  A 
cathode-ray  indicator  tube  serves 
to  detect  the  balance  point. 

Accuracy 

The  meter  is  insensitive  to  tilt¬ 
ing,  vibration,  and  shock,  and  may 
be  calibrated  readily  by  any  of  the 
types  of  standards  developed  at  the 
Bureau.  The  readings  of  the  in¬ 
strument  are  reproducible  to  0.06 
ppm  of  oil,  and  the  steadiness  ap¬ 
pears  to  be  quite  satisfactory.  The 
calibration  of  the  scale,  which  can 
be  graduated  to  read  directly  in 
parts  per  million,  is  linear  and  does 
not  shift  with  time.  Likewise,  a 
humidity  of  100  percent  does  not 
affect  the  operation  of  the  electric 
circuits  of  the  turbidimeter. 


Tank  circuM  attaaiMy  wMi 
saw  candaatar  aad 
Iwtaarally  •  ataaatad  call. 


REALLY  BETTER  .  .  .  BECAUSE 
THEY'RE  REALLY  DIFFERENT 


It  pays  to  plan  ahead  for 
real,  hooest-to-goodness 
variable  condenser  effi¬ 
ciency  for  your  product! 
Because  they  are  half  the 
length  of  conventional  dual 
units,  and  because  they  are 
designed  for  built-in  neutral¬ 
ization,  B  &  W  Type  CX 
Heavy  Duty  Variable  Con¬ 


densers  sometimes  call  for 
slight  changes  in  the  physi¬ 
cal  design  of  the  product 
in  which  they  are  incorpo¬ 
rated— but  what  a  whale  of 
a  difference  their  perfect 
electrical  design  symmetry 
makes  in  its  performance! 
Write  for  Variable  Con¬ 
denser  Catalog  7  S-C. 


Miniature 
R-F  INDUCTORS 


Three  Standards 

Three  types  of  turbidity  stand¬ 
ards  that  can  be  turned  out  by 
mass-production  methods  have  been 
developed.  The  first  consists  of 
films  of  gelatin  in  which  colloidal 
carbon  is  dispersed  uniformly  in 
amounts  giving  decreased  trans- 
mittancies  corresponding  to  0.6, 
1.6,  1.7,  and  2.8  ppm  of  oil.  These 
films  are  cemented  with  Canada 
balsam  between  borosilicate  glass 
sheets. 

In  the  second  type,  rectangular 
blocks  of  crown  borosilicate  glass, 
with  four  25  by  40-mm  faces.  A,  B, 
C,,and  D,  were  polished  to  give 
graded  light  transmittancies.  In 
the  standardization,  incident  light 
strikes  face  B,  passes  through  the 
40-mm  length  of  glass,  through 


B  &  W  Miniductors  in  diameters  from 
>A"to  lVi"arethe  answer  to  countless 
engineering  calls  for  rugged,  finely 
made  linle  coils  for  all  sorts  of  r-f 
applications.  We  can  supply  them  with 
any  type  of  mounting,  in  any  length,  in 
any  winding  pitch  from  4  to  44  t.p.i., 
and  with  either  fixed  or  variable  internal 
or  external  coupling  links,  and  a  large 
variety  of-  other  special  features.  Q  is 
amazingly  high.  Write  for  Miniductor 
Catalog  78-C. 


Dept.  E-6S  235  Fairfield  Ave.,  Upper  Parbyy  Pa 
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Sealed  hot  to  evacuate 
all  air  and  moisture! 


MOISTURE  AND  FUNGUS  PROOF 

KESfsroKS 


for  long  life,  stability  and  reduced  maintenance 


TYPE  BX 

1  waft  maximum;  30,000  ahm  max. 
(Manganin);  1  MEG.  max.  (Nichrome); 
1-5.  16”  long,  9  16”  diameter;  sup¬ 
plied  with  2”  -^18  copper  leads. 


TYPE  SX 

I  wott  maximum;  1  MEG.  max,  (Ni¬ 
chrome);  30,000  ohms  max.  (Manganin); 
1-5/16”  long,  */(  ”  diameter;  overall 
length  2-1  16”  including  8  32  studs. 


TYPE  WX 

2  wotts  moximum;  1  MEG.  max.  (Ni¬ 
chrome);  0.5  MEG.  max.  (Manganin); 
1  '/}  ’  long,  ’’!%  '  diomrfer;  overall  length 
including  8  32  threaded  studs. 


Four  new  types  of  IN-RES-CO  her¬ 
metically-sealed  resistors,  now  in 
production,  meet  a  multiplicity  of 
electronic  and  electrical  equipment 
requirements.  Featuring  absolute 
immunity  to  fungus,  moisture  and 
corrosive  fumes  —  free  from  noise 
frequently  introduced  by  electrolysis 
and  leakage — each  is  enclosed  in 
molded  bakelite. 

An  important  factor  is  the  sealing-in 
process,  consisting  of  wax  impreg¬ 


nation  and  oven  dehydration,  which 
excludes  all  possibility  of  "trapped" 
moisture  or  air.  Circuit  instability 
and  premature  breakdown  caused 
by  resistor  failure  are  eliminated. 
IN-RES-CO  Hermetically  Sealed 
Moisture  and  Fungus  Proof  Resistors 
are  applicable  for  all  installations — 
mobile,  airborne  or  tropical — ^where 
deteriorating  influences  are  present. 
Inquiries  are  invited. 


CHKK  TMUt 
ADV*NTAOtS« 

•  Machanleol  prttttion  U 
ptovidad  by  ruqoad, 
Muidy.  lalMcopa-lyp*  ■cld»d 
bakaut*  com  whidi  id  Boit- 
•uid  and  luiifus  pniiid. 

•  HddUlor  •>■■■■!  Id  Idi- 
pra^noidd  wMh  a  dioid 
turd  and  luodud  pioal  high 
iddipatatufd  eompouad  and 
than  ovan  dakyaolod  ptMt 
lo  aaollnq 

•  Mounlina  Tynan  BX,  SX. 
and  WX  l^a*  1-32 


•  Ododtruclioa  —  Carodtie 
dpodla  Old  doa-hygto- 
■ddpfe.  laakapa  and  alactiol' 
yatd  dliacia  aid  aHadnolad. 
ffldhfoma.  Advonen  ot  Mon- 
qonin  windinqa  aid  avail- 
abld. 


.  Aceufoey  •  alai 
’droaca  U  1%; 


V  araaca  ia  1%;  ooeurocy 
lo  l/IO  parcani  ol  addllioaal 
coal.  Sliqhl  additioaal  coal 
lor  Manqanin  at  Advoaca 
wound  unilt. 


SUITABLE  FOR 
A  DIVERSITY  OF 
MOUNTINGS 


INSTRUMENT  RESISTORS  COMPANY 

25  AMITY  STRUT,  tITTlI  TAILS,  NIW  iIRSIV 


<  f 

L_i ;. 

- 
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TURBIDITY  MEASUREMENT 
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face  A,  and  then  to  a  photocelL 
Face  A  is  more  highly  poHi^ed  than 
face  B,  and  the  combination  gives 
about  91  percent  light  transmission 
— equivalent  to  that  of  distilled 
virater  (0.0  ppm  of  oil)  in  a  ree> 
tangular  glass  cuvette  with  the 
same  light  path.  By  rotating  the 
block  180  deg  so  that  face  B  is 
nearest  the  photocell,  the  calibra¬ 
tion  corresponds  approximately  to 
0.3  ppm  of  emulsified  oil  in  the 
same  cuvette.  Faces  C  and  D  are 
slightly  rougher  than  faces  A  and 
B.  The  calibrations  of  the  four 
faces  are  linear  and  correspond  to 
approximately  0.0,  0.3,  0.7,  and  li 
ppm  of  oil  in  the  cuvettes  in  two 
types  of  turbidimeters. 

The  third  type  of  turbidity  stand¬ 
ard  consists  of  colloidal  carbon  (In¬ 
dia  ink)  in  a  0.5-percent  solution  of 
Aerosol  as  dispersing  agent,  to¬ 
gether  with  0.1-percent  of  ortho- 
chlorophenol  as  a  preservative,  and 
0.002-molal  phosphate  buffer 
(pH  7).  Accelerated  aging  tests  at 
140  deg  F  showed  that  these  carbon 
standards  are  reasonably  stable. 
The  oil  emulsion  standards  used  for 
calibrations  change  slowly  and  must 
be  made  up  again  at  intervals. 


IT  GAN';^ 
BE  DONE! 


Time  and  agedn  this  war  has  proved  that 
nothing  is  impossible!  Proved  right  here  in 
our  own  backyard,  as  Temple  engineers  and 
craftsmen  delve  along  unblazed  trails  of  re¬ 
search  and  experiment  to  design  and  produce 
more  and  better  communications  equipment 
for  the  battle  fronts. 


This  ability  to  both  design  and  deliver  the 
seemingly  impossible,  under  stress  of  war, 
has  bred  an  unfailing  inventive  capacity 
that  should  prove  invaluable  in  meeting 
the  vast  commercial  requirements  of  peace. 


Automatic  Control  of 
Glazing  Furnace 

Baking  and  glazing  of  clay  models 
at  the  Rochester  (N.  Y.)  Memorial 
Art  Gallery  posed  a  problem  that 
was  complicated  by  several  factors 
when  the  University  of  Rochester, 
set  up  classes  in  modeling  and 
ceramics  under  the  direction  of  the 
famous  sculptor,  William  Ehrich. 

The  use  of  a  flame  fired  kiln 
would  have  necessitated  an  increase 
in  insurance  rates,  and  extensive 
alterations  to  take  care  of  products 
of  combustion.  Gas  connections 
were  not  available  inside  the  build¬ 
ing,  and  oil  would  have  required 
the  installation  of  a  storage  tank. 
No  technical  men  were  available  to 
control  an  electric  kiln  over  the 
range  of  temperatures  needed  over 
a  period  of  hours. 

The  problem  was  solved  through 
thD  installation  of  a  resistance-typo 
electric  furnace  equipped  with  au¬ 
tomatic  program-type  electronic 
controL 

With  the  automatic  program  con- 


Electronics  Division 


TEMPLETONS 

RADIO  MFC.  CORP 

New  London,  Conn. 
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Do  cooks  hove  to  fight  the  cord  to 
use  your  kitchen  mixer? 


what  is  Hia  Balden 
CONNECT- A- CORD? 


Ussrs  want  this  new  advantag*  — 


It’s  a  new  idea — still,  as  a  result  of  a  re¬ 
cent  survey,  90%  of  the  miaer  users  were 
already  found  to  be  in  favor  of  the  advan¬ 
tages  of  the  Belden  Connect-A-corD. 

This  new  Belden  product  is  no  “postwar 
dream.’’  It  is  already  engineered — and  only 
offered  after  a  thorough  check  which  has 
shown  conclusively  that  your  customers  want 
the  Belden  Connect-A-corD  on  their  better 
electrical  equipment. 


NOW  YOUR  NEWLY  DESIGNED  APPLIANCES 
CAN  ALWAYS  HAVE  THE  CORRECT  LENGTH 
CORD  FOR  ANY  INSTALLATION ...  with  Hit 

Belden  Co/fm-A-eod) 


There  is  somechine  tiew  in  electrical  cords.  The  Belden 
Connect-A-corD  ntakes  available  the  correct  length  cord 
for  every  installation — in  matching  colors,  too.  Further¬ 
more,  the  Connect-A-corD 

^  Provides  a  cord  for  every  tool  or  appliance— -de¬ 
tachable  at  the  appliance  end  as  well  as  the  plug  end. 

2  Is  easy  to  replace — eliminates  dealer  cord  repair 
service. 

3  Simplifies  line  assembly  operation.  Simplifies  pack¬ 
ing  and  display. 

4  Provides  a  NEW  SALES  FEATURE. 

A  worth-while  sales  feature — promoted  by  consistent  na¬ 
tional  advertising.  Get  information  on  the  new  Corditis- 
free  Connea-A-corD  today.  .  ^ 

Belden  Manufacturing  Company 
4625  W.  Van  Buren  Street,  Chicago  44,  III. 


Belden 
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GLAZING  FUKNACE 


(continued  j 


ti'ol,  the  kiln  can  be  used  either  day 
or  ni^ht,  or  both,  and  can  be  set  to 
operate  during  oif-peak  electric  de¬ 
mand  periods  when  there  is  a  sav¬ 
ing  in  electric  rates.  Part  of  the 
time  the  kiln  is  used  by  University 
technicians  in  optical  glass  re¬ 
search,  and  the  rest  of  the  time  by 
Gallery  students  for  baking  and 
glazing  modelled  clay  objects. 


Make  Plans  Now 
for  the  coming  . 


Heat  Cycle 

For  bisque  (clay)  baking,  the 
kiln  is  started  at  100  deg  and  the 
heat  increased  over  a  curve  until  it 
reaches  1840  deg  in  9i  hours.  For 
glazing,  the  heat  is  increased  to 
1%0  deg  over  a  longer  period  of 
time.  A  tjrpical  heat  cycle  for  a 
bisque  firing  is: 

6:00  P.  M .  luo  det! 

9:30 .  080  defs 

10:00  .  800  dets 

11:30  .  1240  deg 

1:16  A.  M .  1620  deg 

2:30  A.  M . .  1840  deg 

The  Starting,  the  time-temper¬ 
ature  cycle,  and  the  stopping  of  the 
kiln  are  automatically  taken  care  of 
in  the  Wheelco  program  control  by 
the  action  of  an  arm  moving  along 
the  edge  of  a  contoured  disc  (or 
cam)  which  is  rotated  by  a  syn¬ 
chronous  motor.  This  arm  is  me¬ 
chanically  coupled  to  the  setting 
lever  of  the  Wheelco  Capacitrol  in¬ 
strument,  which  electronically  con¬ 
trols  the  input  to  the  resistance 
Glowbars  in  the  electric  kiln. 

The  kiln  is  a  Harper  Electric 
Furnace  unit,  rated  20  kw  at  56 
amp,  with  a  maximum  temperature 
of  2250  deg  F.  Glowbar  resistance 
units  are  located  in  compartments 
at  the  sides  of  the  furnace  chamber, 
so  that  there  is  no  direct  radiation. 


Consult 


IS  THE  ONLY  ONE 
THAT  COUNTS  IN 
..eSOUND 


•  Kere  at  Rogan,  seasoned 
engineers  are  ready  and  will¬ 
ing  to  assist  you  in  deter¬ 
mining  your  post-war  Plastic 
requirements. 


Regardless  of  high  quality 
pick-up,  amplification,  radio 
broadcast  or  home 


recep¬ 
tion,  the  end  result  is  the 
only  one  that  counts  in  qual¬ 
ity  sound  reproduction.  Per¬ 
fect  sound  reproduction 
from  40  to  15,000  cycles 
plus  is  the  end  result  of  the 
Duplex  Speaker.  Thofs  the 
end  result  that  counts  with 
top  sound  engineers  and 
discriminating  listeners. 


Whether  your  peacecimr 
products  are  to  include  elec¬ 
tronic  equipment,  electrical 
appliances,  stoves  or  whai 
have  you,  the  Rogan  Organ 
ization  will  gladly  provide 
cost-free  advice  on  all  phases 
of  plastic  production. 


Electrolysis  Prevention  on 
Underground  Pipe 

By  William  H.  Steele 

The  Montana  Power  Company 

To  OFFSET  CORRODING  effects  of 
electrolysis  on  an  underground  gas 
line,  an  external  source  of  direct 
current  is  often  used.  In  a  local  in¬ 
stallation  of  this  type,  it  was  found 
expedient  to  use  a  8-phase  rotary 
converter  with  a  5-kw  rating.  The 
direct-current  output  of  this  con¬ 
verter  is  connected  with  the  posi¬ 
tive  terminal  to  a  ground  bed  and 


SEND  FOR  BULLETINS 


Send  us 

Your  Specifications  Today. 


Compression  Molders  and  Branders 
of  Plastics 

2003  So.  Michigan  Avenue 
Chicago,  Illinois. 


lAiiS/MG  COGPOPJtr/O/^ 


1210  TAFT  eiDOv  HOUYWOOO  28,  CALIF. 
250  WEST  57  STREET,  NEW  YORK  19,  N.  V- 
IN  CANADA!  NORTHERN  <EIECTRIC  CO 
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. .  Sune  to^  6c  a  Ti/ifMex 

This  is  no  gamble.  Every  man  whose  card  But  if  your  problem  is  unusual,  they’ll 
you  see  is  a  key  member  of  Sickles’  Engineer-  know  what  to  do.  They’ll  quickly  take  it  to 
ing  and  Co-ordinating  Service.  All  are  trained  headquarters  where  Sickles’  technical  staff 
to  work  with  you  in  meeting  your  require-  and  skilled  production  organization  will 
ments  for  radio  and  electronic  parts  and  analyze  it  and  develop  a  solution  to  meet 
components.  your  needs  for  quality,  low  cost  and  delivery. 

Their  experience  is  broad  and  their  informa-  Pick  a  card  —  any  card  —  the  nearest  one 
tion  is  complete.  Chances  are,  they  can  give  to  you,  for  prompt,  efficient  co-operation 
you  the  answer  on  the  spot.  whenever  you  need  it. 

I 

THE  F.  W.  SICKLES  COMPANY  •  CHICOPEE,  MASS. 
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•  The  Industrial  Condenser 
Corporation  manufactures  a 
complete  line  of  Oil-filled< 
Electrolytic.Wax  and  Special 
Mica  Capacitors  for  all  in*  ^ 
dustrial,  communications 
and  signalling  applications 
up  to  250,000  volts  working. 
Complete  laboratory  ond 
engineering  facilities  avail* 
able  for  solution  and  design 
of  capacitor  problems  for 
special  applications. 

.  An  Industrial  Condenser  for 

i  every  Industrial  application. 


.5  MFD.  50,000  VOLTS 
DC  WORKING 

dUiutroted  above). ..28  inchet 
high,  weight  175  pounds,  built  by 
Industrial  Condenser  Corpora* 
don  to  meet  Novy  speciiications. 
Oil'filled,  oil  impregnated.  Built 
for  24  hour  continuous  opeiation 
and  total  submersion  in  salt 


PAPER,  OIL  AND  ELECTROLYTIC  CAPACITORS 

INDUSTRIAL 

CONDENSER 

CORPORATION 

3243  65*  NORTH  CALIFORNIA  AVE.,  CHICAGO  18,  U  S  A. 


DISTRICT  OFFICES  IN  PRINCIPAL  CITIES 


Ctrcuit  ei  electronic  unit  for  correcting 
the  output  polarity  of  a  retory  convertet 
used  in  preventing  electrolysis  of  os 
underground  pipe 


the  phase  relation  going  out  of  step 
with  the  proper  commutator  seg¬ 
ment  at  a  given  instant.  An  elec¬ 
tronic  control  was  installed  to  over¬ 
come  this  condition  and  at  the  same 
time  make  the  starting-up  process 
automatic  and  maintain  the  desired 
output  polarity. 

Control  Circuit 

The  circuit  diagram  above 
shows  the  method  used.  The  control 
tube  is  a  25Z5  with  the  two  cath¬ 
odes  and  plates  connected  in  parid- 
lel  externally.  The  filament  source 
can' be  a  transformer  or  an  appro¬ 
priate  heavy-duty  resistor  in  series 
with  the  line. 

A  2-watt.  3000-ohm  resistor  was 
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!More  and  more  manufacturers  are  tumin0  to 
the  versatiUty  of  Durez  phenolics  as  the  ideal 
solution  to  their  material  problems.  Tor  these 
most-versatile~of-all-plastics  possess  a  range 
of  properties  so  broad  that  it  makes  their 
applications  almost  limitless  .  .  makes  them 
of  unusual  value  to  the  imaginative  design 
ngineer. 

Typical  of  th«  progress  which  is  being 
made  by  manufacturers  everywhere  in 
developing  new  products  and  improv¬ 
ing  old  ones  with  Durez  phenolic  plas¬ 
ties,-  are  the  Type  27  relays  illustrated 
above . . ,  molded  and  manufactured  by 
G.  M.  Laboratories,  Inc. 

Designed  to  meet  the  most  severe  de- 
ipapds  of  military  n^obile  and  aircraft 
equipment,  these  relays  pass  all  the  re¬ 
quirements  for  such  service  to  a  degree 
that  exceeds  normal  specifications. 
i41though  they  were  designed  specific¬ 
ally  for  use  on  mobile  equipment 
where  severe  vibration  is  encountered. 


these  relays  are  also  highly  recom¬ 
mended  for  communications  service 
and  other  applications. 

Light  Weight  Yet  Rugged 

The  ba^  Type  27  design  is  a  rectan¬ 
gular,  almost  cubic,  shape  in  which 
great  care  was  taken  to  utilize  all  avail¬ 
able  space,  thus  insuring  compactness. 
Over-all  dimensions  of  the  largest 
unit  shown,  the  three-pole  relay,  are 
1-1 3/l6"x  2-5/32”  high.  The  outstand¬ 
ing  feature  of  these  relays  is  a  com¬ 
bination  of  light  weight,  (approximately 
5  ounces)  and  extreme  ruggedness. 
Structural  shape  rather  than  mass  is 
the  basis  of  strength,  and  the  manu¬ 
facturer  states  that  they  are  immune 
to  severe  vibration  and  sustained  ac¬ 
celeration  in  any  direction. 

UnuMKil  VurtatfHty 

The  choice  of  Durez  for  the  molded 
parts  of  these  relays  was  a  natural  one. 


Its  high  dielectric  strength  combined 
with  structural  rigidity  and  immunity 
to  atiliospheric  conditions  suits  it  ad¬ 
mirably  for  the  exhaustive  tests  which 
the  unit  murt  undergo.  It  easily  passes 
a  200- hour  salt-spray  test  and  .will  with¬ 
stand  100%  humidity  in  a  saline  at¬ 
mosphere.  The  relay  can  operate  in  a 
temperature  range  from  minu$  75  “F.  to 
plus  190“  F. 

Perhaps  you  are  in  search  of  a  plastic 
which  must  pass  rigid  tests  before  it 
is  acceptable.  If  so,  we  suggest  that  you 
consult  your  custom  molder.  Many  new 
molding  methods  and  processes  have 
advanced  his  techniques  by  decades . . . 
and  he  is  equipped  to  advfse  you  ex¬ 
pertly.  Then,  we  suggest  that  you  take 
advantage  of  the  broad  experience  of 
Durez  technicians  and  the  wealth  of 
data  in  our  files.  These  are  available  to 
you  and  your  custom  molder  at  all 
times.  Durez  Plastics  &  Chemicals,  Inc., 

326  Walck  Road,  N.’Tbnawanda,  N.  Y. 
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NARROW  BANDPASS  FILTER  UNITS 


#  lik*  many  of  the  problomt  brought  to  the  Audio  Development 
Company,  this  one  involved  o  definite  performance  improvement 
with  reductions  in  size  and  weight. 

From  on  originally  specified  maximum  weight  of  40  oz.  for 
potted  one>channel  interstoge  filters,  the  weight  of  this  ADC  five* 
channel  unit  was  reduced  to  less  than  10  oz.  per  section,  hermeti- 
colly  sealed.  Volume  was  reduced  by  over  50%. 

Electrical  performance  was  improved  to  provide  a  midband  gain 
of  14drlV^  db  when  the  original  specifications  permitted  a  loss 
from  0  to  6  db.  In  addition,  attenuation  characteristics  were  im« 
proved  to  provide  approximately  25  db  discrimination  at  1/3  octave 
with  bandpass  drlVa  db  over  ±3%  of  mid-frequency. 

These  filters  are  available  in  single  or  multi-channel  units  for 
frequencies  from  200  cps  to  supersonic  ond  carrier  range.  Frequen¬ 
cies  lower  than  200  cps  are  available  with  some  size  increose. 
Units  can  also  be  supplied  in  combination  with  high  or  low  poss 
filters  to  permit  tone  channeling  on  voice  circuits,  thus  allowing 
several  remote  control  functions  to  be  superimposed  on  a  single 
voice  circuit  without  interfering  in  any  way  with  regular  service. 

We  are  ready  to  help  with  your  filter  and  trans¬ 
former  requirements.  Why  not  consult  with  us  on 
your  specific  problem? 


ELECTROLYSIS  PREVENTION 


(continwC) 


found  necessary  in  the  positive  lead 
to  the  cathode,  and  a  22-jLif,  150-v(4t 
capacitor  was  used  across  relay  R, 
in  order  to  prevent  minute  change* 
in  current  direction  from  energis¬ 
ing  relay  Ri  until  the  converter  ha* 
increased  its  speed  to  build  up 
enough  potential  in  one  direction  or 
the  other.  Before  the  capacitor  and 
resistor  were  added,  considerable 
chattering  of  the  relays  took  place. 

Relay  Ri  is  a  5000-ohm  d-c  relay 
requiring  very  little  current  to  op¬ 
erate.  Relay  R,  is  a  quick-acting, 
double-pole,  double-throw  a-c  relay 
with  contacts  2-3  and  5-6  normally 
held  closed  with  spring  tension. 
These  terminals  are  connected 
across,  the  start  and  stop  buttons 
which  operate  the  holding  coil  of 
the  magnetic  switch. 

Operation 

When  the  converter  is  running 
with  output  polarity  shown  in  the 
circuit  nothing  happens  in  the  elec¬ 
tronic  control  due  to  the  fact  thal 
the  negative  plate  and  positive  cath¬ 
ode  do  not  pass  any  current  to  op¬ 
erate  relay  R,.  But  should  the  out¬ 
put  of  the  converter  be  of  opposite 
and  undesired  polarity,  causing  the 
cathode  to  be  negative  and  causing 
the  plate  (through  the  relay  Ri)  to 
be  positive,  the  resulting  current 
flow  in  R,  closes  the  contacts  which 
energize  relay  R,. 

This  in  turn  opens  contacts  2-3 
and  5-6,  shutting  off  the  power  to 
the  converter.  The  unique  part  is 
that  Ri  will  hold  open  just  long 
enough  for  the  polarity  to  change 
due  to  the  loss  of  speed  in  the  con¬ 
verter.  This  action  is  very  rapid. 
In  the  event  of  a  line  change  in 
which  the  converter  holding  coil 
might  stay  closed  momentarily,  and 
if  the  output  changes  polarity,  the 
tube  and  relays  would  immediately 
rectify  the  change. 

With  different  size  converters 
and  different  output  voltages  the 
resistor  in  the  positive  lead  and  the 
capacitor  across  Ri  will  have  to  be 
of  different  size  and  ratings  and 
determined  by  experiment. 


Jet-propelled  planes  fly  so 
smoothly  that  a  vibrator  is  neces¬ 
sary  on  the  instrument  panels  to 
keep  meter  pointers  from  sticking. 
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Just  furnish  the  blueprints— and  forget  it.  The 
job  can  be  tooled,  precision-stamped  to  close 
tolerances,  heat  treated,  plated  — and  even 
assembled— with  ADEL  techniques  which  have 
been  war  improved  to  such  production  speed 
that  your  own  product-assembly  will  move  at 
a  faster  pace  because  of  ADEL's  all-around 
quick  stamping  service. 

ADEL's  batteries  of  punch  /^1 

presses  (range  up  to  110  tons), 
and  ribbon -forming  machines 


ADEL  PRECISION  PRODUCTS  CORP. 


AREL 

Trqd*  Mark 


have  turned  out  over  250  million  aircraft  ports. 
Use  these  facilities,  and  ADEL  Design  SimplicHy 
Engineering  to  tool,  fabricate,  process  and  as- 
semble  your  parts  all  in  one  shop.  ADEL  plants 
are  on  either  side  of  the  country  to  provide 
speedy  service  to  industry  all  over  the  U.S.A. 

For  stamping  runs  that  are  really  fast,  call 
an  ADEL  engineer  at  the  office  nearest  you. 

It  will  be  the  first  and  only  step 
__  ^  you'll  have  to  take  to  solve  your 
■  ■  T  stamping  problems.  Write  Dept.  E. 


Burbank,  Calif.  •  Huntington,  W.  Va. 


O^^ieeA  :  Seattle  I,  Wathington;  Dayton  2,  Ohio;  Detroit  2,  Michigan;  Hagerstown, Maryland;  BoHImore  I,  Maryland;NewYork  20,  N.Y. 

In  Canada;  Railway  and  Power  Engineering  Corporation,  Limited 

Copyright  1945 -AOa  PRECISION  PROOUCTS  CORP. 
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TUBES  AT  WORK 


panel.  Pressing  this  button  starts 
the  crystal  oscillator  and  proridas 
two  check  points  for  the  checkint 
of  the  calibration  on  the  dial. 

To  make  it  unnecessary  to  opes 
the  case  to  adjust  the  oscillator,  s 
control  is  attached  to  the  dial  hair* 
line  so  that  the  hairline  can  be  ad¬ 
justed  to  the  proper  mark  after  zero 
beat  has  been  established  by  means 
of  the  crystal  checking  system. 
Shifting  of  the  hairline  thus  re¬ 
stores  the  interpolation  of  the  fre¬ 
quency  calibration  over  the  band. 


l>«lcdls  ol  th«  SCR-300  F  M  Wcdlda-Tolkie 


Gamurn  Army  Entertcdiunent  RecalTar 


VolcaOperotad  Electronic  Relay 


Details  of  the  SCR-300  F-M  Walkie-Talkie 


By  Daniel  E.  Noble 

Director  of  Reeearch 
(faMn  Mfg.  Corporation 


Noise  Sqtieleh 

Figure  2  shows  a  block  diagram 
of  the  complete  transmitter  and  re¬ 
ceiver.  Since  filament-type  tubes 
were  used,  the  usual  lever  type  of 
squelch  tube  circuit  cannot  be  em¬ 
ployed.  In  the  SCR-300,  a  squelch 
oscillator  tube  develops  a  high  neg¬ 
ative  potential  through  rectification 
of  the  oscillator  output,  and  this 
high  negative  potential  is  applied 
to  the  audio  tube  to  bias  the  tube  to 
cutoff.  A  d-c  amplifier  is  connected 
to  the  squelch  oscillator  to  stop  the 
oscillator  when  a  small  change  in 
bias  is  applied  to  the  amplifier.  The 
controlling  voltages  are  supplied  by 
a  noise  amplifier  and  rectifier. 

In  normal  operation,  the  front- 
end  noise  of  the  receiver  is  ampli¬ 
fied  and  passed  on  to  the  noise 
amplifier.  The  rectified  output  volt¬ 
age  of  the  noise  amplifier  is  suffi¬ 
cient  to  maintain  the  d-c  amplifier 
at  a  potential  which  insures  the 
continued  operation  of  the  squelch 


The  SCR-300  is  a  frequency- 
modulated  portable,  back-packed 
transmitter  and  receiver  designed 
for  operation  from  40  to  48  mega¬ 
cycles.  The  set  was  developed  by 
the  Galvin  Manufacturing  Corpor¬ 
ation  in  cooperation  with  the 
United  States  Signal  Corps.  It  is 
capable  of  netting,  is  simple  to  op¬ 
erate,  and  the  complete  assembly  is 
shower-proof. 

The  final  interpretation  of  the 
military  specifications  is  shown  in 
Fig.  1.  A  capacitor  gang  tunes  both 
the  transmitter  and  the  receiver  so 
that  the  set  can  be  tuned  rapidly  to 
any  frequency  in  an  eight-mega¬ 
cycle  band.  The  use  of  separate  os¬ 
cillators  for  the  transmitter  and  the 
receiver  in  a  single  control  system 
proved  impracticable,  'since  the 
tendency  of  the  two  oscillators  to 
drift  apart  resulted  in  transmission 
and  reception  on  different  frequen¬ 
cies.  To  overcome  this  defect,  a 
circuit  was  developed  in  which  the 
single  oscillator-modulator  circuit 
was  used  for  both  the  receiver  and 
the  transmitter. 

The  oscillator  was  adjusted  for 
the  proper  operation  of  the  first  re¬ 
ceiver-converter  and  with  this  ar¬ 
rangement  the  modulator  became 
the  automatic  frequency  controL 

For  transmission  purposes,  the 
afc  reactance  tube  became  the  mod¬ 
ulator,  and  the  modulated  output 
was  mixed  in  a  converter  circuit 
with  a  crystal  output  whose  fre¬ 
quency  was  equal  to  the  i-f  of  the 
receiver.  This  placed  the  transmit¬ 
ter  output  carrier  on  the  same  fre¬ 
quency  as  the  receiver. 

The  i-f  crystal  serves  a  dual  pur¬ 
pose  by  lying  in  with  the  pushbut¬ 
ton  control  shown  in  the  upper 
righthand  comer  of  the  control 
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Pig.  1 — SCR-300  wedki*-tcdki«.  When 
tiMd  by  porotroopcn.  It  Is  hemssssd  to 
iho  troopor's  sido  or  tUgh.  For  long 
hlkos.  It  can  bo  iittod  with  a  paekboord 


rig.  2 — ^Tho  comploto  drcult  of  tbo  walldo-talklo  Is  lUnstrotod  by  this  blo«d( 
dUagrom.  Tho  tronsmlttor  powor  output  Is  loss  than  o  watt;  tho  ro- 
eohror  portion  oporotos  on  a  signal  flold  of  loss  than  a  mleroTolt  por  motor 


Jano  W5  — ELECTRONICS 


•tec  wee 

M 

•eccivce 

1  wSwet 

n 

iMctm 

1 

(contiiM«d) 


oscillator.  With  no  sigrnal  input  to 
the  receiver,  the  noise  thus  efifec- 
tively  maintains  the  squelch  oscil¬ 
lator  in  operation  so  that  the  audio 
output  from  the  receiver-amplifier 
is  not  permitted  to  reach  the  ear¬ 
phones.  When  a  carrier  is  received, 
the  normal  reduction  in  noise  which 
is  characteristic  of  the  f-m  receiver 
action  results  in  a  reduction  of 
noise  at  the  receiver  noise  ampli¬ 
fier.  The  resulting  change  in  the 
voltage  applied  to  the  d-c  amplifier 
stops  the  squelch  oscillator  and 
permits  the  audio-frequency  ampli¬ 
fier  of  the  receiver  to  assume  its 
normal  bias. 


Unique,  simplified, 
ragged  constmdiou 


Voice  Frequencies  Filtered 

The  noise  in  a  band  above  the 
voice  frequency  range  is  selected 
for  amplification  in  the  receiver 
noise  amplifier  with  adequate  dis¬ 
crimination  against  the  voice  fre¬ 
quencies.  In  practice,  headphones 
are  quiet  until  a  transmission  is  re¬ 
ceived.  The  three  tubes  in  the 
squelch  circuit  may  be  removed  or 
their  filaments  may  be  turned  off 


#  RMistanc*  •l«in*nt  antix^ly  sealed. 

#  No  separate  lead  from  resistance  element  to  terminaL 

#  Standard  terminal  and  mounting  arrangements. 

#  Physical  dimensions  practically  the  same  as  standard 
impregnated  resistors. 

#  Both  resistance  form  and  protecttve  shell  are 
ceramic. 

#  Resistance  element,  winding  form,  and  proloctivo 
shell  form  one  rigid  unit. 

#  Rugged,  rigid  construction  allows  rough  handling 
without  danger  of  breaking  seal. 

#  Resistances  from  1000  ohms  to  10  megohms  non* 
inducttvely  wound  can  be  hermetically  sealed 
without  difficulties  due  to  leakage. 

#  Low  tolerances,  1%  or  less,  are  standard. 

Write  for  details  I 


Fig.  3 — Compact  construction  of  the 
SCR-300  walkle-todkle 


at  the  panel  squelch  control  knob 
without  affecting  the  operation  of 
the  receiver,  other  than  to  permit 
the  noise  to  reach  the  earphones 
during  stand-by  periods. 

The  SCR-300  becomes  a  trans¬ 
mitter  with  the  addition  of  two 
tubes  and  a  crystal.  No.  antenna 
switch  is  employed  to  change  from 
transmit  to  receive.  The  single 
tuned  circuit  used  for  the  trans¬ 
mitter  power  amplifier  is  also  em¬ 
ployed  as  the  receiver  r-f  amplifier 
input  circuit. 


Tki*  B«w  Skalloroa*  lagi* 
MMing  BuUatiB  "B"  giYM 
f«U  dataila  oa  Shalloroat  Akia* 
Oha  Baalitort  ineladiiic  alylaa 
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nzad  Wira  Wonad  Baaialor 
Spaoiitcatioaa  JAN  B93. 


Waterproofing 

Figure  3  shows  a  top  view  of  the 
set  chassis.  This  is  mounted  in  the 
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^JaSStOWi  ike  vmr,  ss^Utons  dl  R.F.  Coils  like  these  were  used  in  home  receivers. 

The  absolute  maximum  ol  economy  was  neceai^j^.  ^ 

Automatic  has  designed  and  manulactured  R.F.  Coils,  Trimmer  Condensers, 
Audio  and  Power  Transformens  as  well  as  complete  Transmitters  and  related 
equipment  ior  military  service.  But— we  haven't  k>8t  o^  “know-how"  on  civilian 
design  and  production... now  supi^lmnented  by  new  knowledge  gained  from 
war^work. 

w^l  of  the  key  persor^el  who  had  years'  of  civilian  coil  experience  are  still . 
here.  We  still  remember  how  to  make  coi^  jmdybimmers  for  home  radios— in 
tq^anriries,  rionecffy  made  and  at  the  Bgfd  t^ricea. 
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miun  savings  in  precious  weight  and  bulk. 

In  addition  to  these  record  breaking  prop¬ 
erties,  Styramic  HT  offers  other  qualities 
important  to  the  electronic  engineer  .  .  . 
nuddng  a  combination  entirely  unique  in 
the  Plastics  industry: 

•  low  water  absorption  * 

•  exc^ent  dimensional  stability 

•  “self-extinguishing”  (by  ASTM  tests  for 
inflammability) 

•  high  heat-resistance  without  sacrifice  of 
moldability;  may  be  extruded  or  injected 
in  standard  machines 

•  durability:  exceptionally  hard  surface  with 
Rockwell  Hardness  value  of  M103,  excel¬ 
lent  chemical  resistance,  and  good  mechan¬ 
ical  strength 

•  good  color  range,  starting  with  clear,  light 
yellow  transparent 

Styramic  HT  is  being  produced  today  for 
high  priority  end  uses  only,  in  a  plant  just 
completed  by  the  DPC  and  designed  and 
operated  by  Monsanto’s  Plastics  Division 
at  Springfield,  Mass. 

For  more  information  on  Styramic  HT 
for  war  or  postwar  applications,  address: 
Monsanto  Chemical  Company,  Plastics 
Division,  Springfield,  Massachusetts. 


Heavy  in  the  scales  of  Victory,  but  light 
and  efficient  as  an  insulating  material  for 
air-bome  electronic  equipment  .  .  .  that’s 
Styramic  HT! 

Now  in  plant  production,  Styramic  HT 
was  developed  by  Monsanto  plastics  research 
specifically  to  meet  the  need  for  a  moldable 
plastic  with  peak  insulating  efficiency  at 
super  high  firequendes  phis  hij^  enough  heat 
resistance  to  stand  up  under  temperatures 
generated  in  electronic  equipment. 

Styramic  HT  meets  the  need  . . .  with  the 
best  electrical  properties  ever  attained  by  a 
rigid  plastiCf  and  with  an  ASTM  heat  dis¬ 
tortion  pointof 236^F.  As  a  result,  many  insu¬ 
lating  parts  can  now  be  designed  for  maxi- 


^AAoldability  in  •xtruiion  machin**  it  exccHwit. 


Th*  broad  and  vertatil*  Family  of  Monsanto  nosHctindudM:  Lustron 
polystyrenes  e  Cerex  heat  resistant  thermoplastict  e  Vinyl  acetals 
Nitron  cellulote  nitrates  e  Fibestos  cellulose  acetates  e  Resinox 
phenoiics  e  Thalid  for  impression  molding  e  Retimene  melaminet. 
Forms  in  which  they  are  supplied  includes  Sheets  e  Rods  e  Tubes 
Avoiding  Compounds  e  Industrial  Resins  e  Coating  Compounds 
Vuepak  rigid,  transparent  packaging  materials. 


Plastics 
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Moldability  in  injection  molds 

good* 

Injection  molding  temperatures, 

475-550 

Compression  molding  temperatures, 

360-400 

Machining  qualities 

good 

Specific  gravity 

1.38 

Water  absorption,  24  hr.,  percent 

0.03 

Flammability,  in./min. 

self-extinguishing 

Heat  distortion  point,  °F. 

236 

Rockwell  hardness 

M103 

Dielectric  constant,  1000  cycles 

2.62 

Power  factor,  1000  cycles 

0.0002 

Dielectric  constant,  1000  cycles 

2.62 

Power  factor,  1,000,000  cycles 

0.0002 

THE  ALLEN  D.  CARDWELL  MANUFACTURING  CORPORATION 


81  PROSPECT  STREET 


BROOKLYN  1,  N  Y 


F-M  WALKIE-TALKIE 


(confiniMd) 


upper  housing  and  the  battery  U 
contained  in  the  lower  housing, 
Both  cases  are  waterproofed  widi 
rubber  gaskets.  AH  jackets  on  the 
top  panel  are  equipped  with  plugi 
and  rubber  collars  which  are  ef¬ 
fective  in  keeping  out  water  with 
the  covers  in  place  or  with  the  mi¬ 
crophone  and  headphone  plugs  in 
place.  It  was  discovered  in  teste 
under  showers  that  it  was  less  dif¬ 
ficult  to  design  the  set  for  submer¬ 
sion  than  it  was  to  design  it  to 
withstand  the  force  of  a  strong 
shower.  A  set  with  gaskets  in  good 
condition  may  be  submerged  with¬ 
out  leakage  and  will  also  withstand 
a  hard  rain. 


Range 

Two  antennas  are  supplied  with 
the  set.  The  normal  antenna  for 
which  the  set  was  designed  is  a 
half-wave  light  steel  assembly.  A 
shorter  antenna  is  required  for  op¬ 
eration  in  the  jungle  and  over  dif¬ 
ficult  terrain.  The  short  antenna  is 
mounted  in  place  of  the  long  an¬ 
tenna  without  changing  alignment 
or  tuning  adjustments.  An  imped¬ 
ance  in  the  base  of  the  antenna 
matches  the  high  impedance  of  the 
transmitter  output  to  the  low  im¬ 
pedance  of  the  short  antenna. 

The  nominal  range  of  the  set  is  a 
conservative  three  miles.  Extreme 
conditions  can  be  found  where  the 
distance  is  less 


Radiomarine  Corp.  ET-R019 
S.W.  Radio  Transmitter 


communications 
than  nominal  and  other  conditions 
where  the  range  will  be  far  greater. 
In  tests,  the  sets  have  been  used 
for  communication  over  forty  miles 
of  salt  water  and  fifteen  miles  over 
land.  In  one  case,  communication 
was  established  over  three  and  a 
half  miles  of  fresh  water,  with  one 
of  the  sets  submerged  in  water  with 
only  2/3  of  the  antenna  above  the 
surface. 

The  use  of  automatic  frequency 
control  with  a  correction  factor  of 


Radiomarin*  Corp.  ET-M23 
S.W.  Radio  Transmitter 


Radio  communication  links  our  far-flung  merchant  fleet  with  all  possible  pro¬ 
tection  against  disaster.  The  importance  of  immediate  and  reliable  contact 
with  protective  service  facilities  of  our  Navy  and  Coast  Guard,  in  critical 
emergencies,  is  obvious. 


The  Radiofflorine  Corporation  of  America,  specialists  in  building  all  types  of 
essentiol  marine  radio  equipment,  specified  CARDWELL  TRANSMITTING 
CAPACITORS  In  the  two  representative  designs  pictured  here.  They  know  that 

the  use  of  such  time  and 


the  overall  reliability  of  their  products  depends  on 


approximately  6  to  1  greatly  sim¬ 
plifies  the  problem  of  netting  sets 
where  frequencies  up  to  48  mega¬ 
cycles  are  used  vdth  free  oscillators. 


service  tested  components  os 


CARDWELL  QUALITY  PRODUCTS 


Sensitivity 

^  The  range  of  communication  es¬ 
tablished  by  the  SCR-300  with  the 
nominal  one-half  to  three-quarter 
watts  of  output  is  possible  only  by 
the  careful  design  of  the  receiver 
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DYNAMIC  HANDI-MIKE 


'•••  -r»: 

TECHNICAL  DATA 
MODEL  204-TC 

IMPEDANCE:  35-50  Ohms. 

FREQUENCY  RESPONSE:  200-7500  Cps. 

OUTPUT  LEVEL:  Into  50  ohm  input;  44 
db  below  6  milliwatts  for  100  bar 
signal. 

SWITCH:  Type  "T."  Press-to-talk.  Ver¬ 
tical  toggle  with  snap  action.  . 

CORD:  6  feet  long.  Rubber  jacketed. 
2  Conductor  and  shield. 

CIRCUIT:  Twa  wires  direct  to  micro¬ 
phone.  Switch  "makes"  independent 
circuit.  For  use  in  connection  with 
control  circuit  of  transmitter  or  other 
relay  operated  device. 

DIMENSIONS:  Length  overall  8  inches, 
head  diameter  2%  inches. 

SHIPPING  WEIGHT:  2  pounds. 

There  are  seven  other  dynamic  handi- 

mike  models  from  which  to  moke  a 

selection. 


Universal  Handi-Mikes  have  been,  through  these  years  of 
progress  in  Radio-Electronics,  as  common  a  part  to  specialized 
sound  equipment  as  the  vacuum  tube  is  to  your  home  radio. 
The  same  microphone  restyled  and  redesigned  progressively 
has  met  the  wanted  need  of  a  rugged  hand  held  microphone. 
The  Handi-Mikes  are  now  available  in  both  carbon  and  dynamic 
microphones  with  a  variety  of  switches  and  circuits  from  which 
to  choose. 


UNIVERSAL  MICROPHONE  COMPANY 

INGLEWOOD,  CALIFORNIA 

REPRESENTATIVES:  New  York,  Chicago,  Kansas  City,  Cleveland, 
Boston,  Tampa,  Houston,  Philadelphia,  Detroit,  Seattle,  St.  Paul, 
Salt  Lake,  Los  Angeles,  San  Francisco,  and  Asheville. 
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2IS 


' 


IS  AMPS 


to  a  sensitivity  which  permits  the 
use  of  signal  fields  less  than  a  mi¬ 
crovolt  per  meter.  Referred  to  a 
low-impedance  signal  generator  in¬ 
put,  the  receiver  provides  a  20-db 
noise  reduction,  with  an  input  of 
0.6  microvolt.  To  maintain  this 
level  of  sensitivity  under  adverse 
weather  conditions,  care  was  taken 
to  exclude  components  which  would 
be  adversely  effected  by  high  hu¬ 
midity  conditions. 

Air  trimmer  capacitors  were  built 
into  the  gang,  since  it  was  discov¬ 
ered  that  air  trimmers  were  less 
subject  to  moisture  effects  than 
ceramic  trimmers.  Suitable  paper 
capacitors  were  developed  with 
molded  bakelite  housings;  i-f  coil 
assemblies  were  given  the  most  ef¬ 
fective  wax  treatment;  and  com¬ 
plete  chassis  units  were  sprayed 
with  moisture-proofing  fungicidal 
varnish. 

The  weight  of  the  basic  trans¬ 
mitter-receiver  unit  with  top  cover 
but  without  case  is  9  lb,  and  of  the 
complete  station  and  accessories 
with  large  battery  is  38.23  lb.  Power 
input  to  the  receiver  is  2.25  watts 
from  the  B  battery  and  1.35  watts 
from  the  A  battery.  When  trans¬ 
mitting,  the  respective  power  in¬ 
puts  are  9  watts  and  2.25  watts. 


SMALLER  SIZE... 
SIMPLER  ADAPTATION 
LONGER 


German  Army 
Entertainment  Receiver 


Do  you  need  longer  life,  open  blade  switches  in  smaller  sizes 
to  solve  many  installation  problems?  If  so,  you  will  be  de¬ 
lighted  with  these.  Now  you  con  really  design  for  compactness 
with  switches  that  users'  tests  have  shown  well  above  ten 
million  actuations.  They  can  handle  1 5  amps,  at  1 1 5  volts  A.C. 
Mode  for  normally  open  or  normally  closed  circuits  and 
double  throw.  Also  well  adopted  to  mounting  in  multiples. 
Standard  pressure  range  from  3  to  5  oz.  ^gineered  with  the 

same  positive  beryllium  Rolling 
.  .  Spring  action  that  built  the  Aero- 

I  Snap  reputation.  (Similar  char- 

■  acteristics  applicable  to  vertical 

■  mounting  model  shown  below). 

HwD  ■  ACRO  basic  pin  actuator  switch 

I  code  No.  HRD7-1A2T  approved 

under  AN-S-39  Dwg. 

AN32  Other  ACRO 

made  to  over 
1,000  different  specifications. 
w  ■  Write  for  further  details. 


By  Captain  Gifford-Hull 

Royal  Corps  Signals  (British  Army) 

The  receiver  provided  for  the  en¬ 
tertainment  of  the  German  troops 
is  not  on  a  par  mechanically  and 
electrically  with  that  of  German 
military  field  sets  but  its  operation 
is  very  economical  and  versatile. 
Outwardly,  it  resembles  the  field 
sets  but  the  chassis  reveals  com¬ 
mercial  technique  awkwardly 
adapted  to  meet  a  semi-military  re¬ 
quirement. 

The  receiver  has  the  usual  long, 
medium,  and  short-wave  bands  (the 
latter  covering  6  to  16  Me).  It  is 
capable  of  world-wide  reception, 
but  the  handbook  and  cover  plate 
carry  a  warning  of  what  happens 
to  soldiers  who  listen  to  foreign 
broadcasts.  Self-contained  dry  bat¬ 
teries  are  provided,  but  the  receiver 
also  works  off  the  a-c  or  d-c  mains, 


THE  ACRO  ELECTRIC  COMPANY 

11316  SUPERIOR  AVENUE 


CLEVELAND  14,  OHK 
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6EIIMAN  RECEIVER  (cenfinuad) 


between  voltages  of  90  and  250. 

Provision  is  made  for  microphone 
and  gramophone  reproduction,  and 
for  an  additional  speaker,  and  so 
the  public  address  aspect  is  nof 
overlooked.  However,  microphones, 
spe^ers,  and  playback  units  have 
noi  bten  found  with  the  receivers 
capulred  in  the  African  campaigns. 


Mechanical  Design 


Neither  German  commercial  nor 
military  practice  are  evident  in  the 
layout.  The  horizontal  chassis  of  the 
commercial  set  is  not  employed, 
neither  are  the  intricate,  carefully 
thought-out,  die-cast  subchassis  as¬ 
semblies  of  the  military  set.  In¬ 
stead,  the  chassis  consists  of  a  num¬ 
ber  ofyHfin,  pressed-steel  structures, 
clumsily  bolted  together,  with  odd 
little  brackets  stuck  on  here  and 
there.  It  seems  to  be  an  attempt  to 
make  a  specialize  receiver  at  a 
^iQpimercial  receiw  price,  in  a 
factory  that  U,  to  making  in¬ 
tricate  unit-^Qpiatrncted  military 
sets. 

The  agiipipanying  photograph 
shows  a  front  panel  Upon 

which  ^e  aub-assen^es  are 
mounted;  When  the  ^^el  ts  un¬ 
screwed  from  the  it  flexes, 
oauting  tha^ub-assemblies  to  twist 
in  an  ominois  nunner.  The  r-f,  i-f 
and  1-f  coowonents  are  mostly  lo¬ 
cated  wftliin  a.  framework  which  is 
b<dted  tO)  the  bottom  of  the  panel. 
•This  framework  also  carries  a  verti- 


The  top  cd4he  set  consists  of  the 
loudspeaker  and  the  power  supply 
components.  Tliese  lire  similarly 
located  on  odd  pieces  of  steel  sheet, 
6oiQ|i^f  .4!r^h  are  Ixdted  together 
and  oth^  spot  welded.  T||c  chief 
Cpmpoiiapts  of  tile  power  unit  are 
the  voltagp  ,  selector  switdi,  A,  the 
lenium,i^aif-wave  rectiffhr,  five 
electrolytl^^ipacitors,  aboi|t  four 
1-f  chokes,  ^ndry  Vitreous  resist¬ 
ors,  two  r^ys  and. the  neon  lamp 
and  chemjgal  baretter  (whicK  cor¬ 
responds  to  the^Metrovlck  Metro- 
sil). 

Components 


brackeli  snpport  most  of 
tte  coiiqMnonta  in  this  Qomon  recoiTor 
d— Icnoa  for  ontertaininc  troops 

cal  idate  upon  which  the  plug-in 
coil  assemblies  are  mounted.  Al¬ 
though  these  coils  are  plug-in  units,. 
Vrave  bands  are  changed  by  switch¬ 
ing  Su  The  lower  fraiheworlg  jdso 
carries  a  vertical  plate  -at  the-  back, 
upon  which  all  seven  valves  are 
mounted.  *  This  plate  also-  carries 
the  i-f  transformers  and  an  i-f 
transformer.  An  empty  socket  hole 
in  this  plate  suggests  a  change  of 
design  at  the  last  moment.  Most  of 
the  small  resistors  and  capacitors 
are  located  on  a  large  paxolin  panel, 
which,  being  inadequately  sup- 
norted.  is  unstaUc. 


The  valves  have  continental  octal 
8-pin  bases  and  metal  envelopes. 
They  are  heated  directly  by  1.1 
volts>  and^draw  60  ma.  They  are 
very  light  on  plate  current,  being 
just  over  1  ma.  per  valve. 

The  i-f  coils  are  poorly  con¬ 
structed.  They  are  wound  on  a  i- 
inch  paxolin  tube.  Threaded  dust 
cores  fit  inside  the  tube,  which  is 
not  threaded  ihside.  A  slot  is  made 
in  the  tube,  and  a  piece  of  twine 
wound  around  the  tube  and  in  the 
slot.  Thus,  the  strands  of  twine  act 
as  a  thread  which  holds  the  dust 
core. 

'  The  r-f  coils  are  similarly  con¬ 
structed,  and  have  built-in  silvered 
ceramic  trimmers. 

The  line-voltage  selector  switch 
consists  of  two  2-inch  diameter 
'Bakelite  discs  carrying  stud  con¬ 
tacts.  The  discs  are  arranged  in  the 
manner  of  a  two- wafer  Yaxley 


Compute  drcnlt  of  tho  rocoiror  snpplUd  to  Gbnnon  troops  in  tho  fUld  for  rocoption  of  propaganda  programs  from  tho  fathorland. 
It  is  dosigned  for  oporotlon  from  dry-coll  bottoriss  or  o-c  or  d-e  linos  ot  Toltagos  from  90  to  250  ▼ 


220 
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Writ*  for  your  copy  of  tho 
**HARVEL  INSULATION 
DATA  BOOK”  ond  tho 
MITCHEU  RAND  ‘'GUIDE 
BOOK”  OF  ELECTRICAL 
INSUUTIONS. 


MITCHELL-RAND  INSULATION  COMPANY,  INC. 

51  MURRAY  STREET  COrtlandt  7-9264  NEW  YORK  7,  N.Y. 


51  MURRAY  STREET 

EST  1889 


A  P/^iAL  LIST  OF  M-il  PUOOUCTS 

Soturofod  Sloovtof  aod  Voridilitd  TaWiif 
AtBplHw  $l«inrf««  ood  T«|Hr 
VpfihM  CmmbrU  CloHi  mm4  t«|M 
MlH>1*lofo.  Toiw,  Fwport  €3ofli  ood  ToWof  . 
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eatMAN  RECEIVEIl 


switch,  but  the  shaft  carries  wiper 
arms.  The  shaft  also  carries  a  lever 
which  connects  with  one  of  the 
safety  relays.  This  sets  the  trip  on 
the  relay  as  soon  as  the  main  switch 
is  actuated.  The  trip  is  relatively 
heavy  to  operate  and  the  relay 
mounting  bracket  is  flimsy,  so  when 
the  trip  is  set,  the  whole  assembly 
moves.  The  battery  on-off  switch  St 
is  located  close  to,  and  actuated  by 
the  main  switch  shaft.  This  switch 
consists  of  an  ersatz  circular  mold¬ 
ing,  which  carries  fixed  contact 
arms.  The  moving  contacts  are  car¬ 
ried  on  a  laminated  Bakelite  disc 
which  rotates  within  the  fixed  con¬ 
tacts.  Connections  to  moving  con¬ 
tacts  are  accomplished  with  pig¬ 
tails. 

The  metal  rectifier  is  g  selenium 
half-wave  t3i>%  and  has  30  plates 
each  1\  inches  in  diameter. 

The  renudnder  of  the  components 
are  quite  straightforward,  and  of 
average  quality.  Seven  electrolytic 
capacitors  are  used. 


For  more  than  10  years 


we  Have  been  manufacturing  crystals.  Not  only 
are  we  crysthl  manufacturers,  but  crystal  spe¬ 
cialists  as  well.  Consult  us  on  your  ‘‘crystal 
problems”. 


PETERSEN  RADIO  CO 

Council  Bluffs,  Iowa 


cursTALS  BxcLusivnr  simcm  1934 


Circuit 


Provision  is  made  for  either  or¬ 
dinary  aerial  or  frame  aerial.  A 
tuned  circuit  is  used  in  the  frame 
aerial  circuit  to  reduce  interfer¬ 
ence.  The  frame  aerial  is  orientated 
to  give  minimum  interference,  and 
the  tuned  circuit  is  adjusted  to 
bring  the  undesired  signal  to  mini¬ 
mum. 

The  antenna  circuit  is  aperiodic, 
being  inductively  and  capacitance 
coupled  to  the  frequency-changer 
input-tuned  circuit.  This  valve  is  a 
directly  heated  triode  hexode,  the 
circuit  being  conventional  in  every 
way.  Two  pentode  i-f  stages  are 
employed  and  of  the  three  i-f  tuned 
circuits,  two  are  band-pass  coupled 
transformers,  and  the  other  a  single 
tuned  circuit. 

Next  follows  a  diode-triode  work¬ 
ing  as  a  signal  detector,  avc  recti¬ 
fier  and  first  audio.  There  are  two 
avc  lines,  one  for  the  frequency  con¬ 
verter  and  second  i-f,  and  the  other 
for  the  first  i-f  stage.  Three  volts 
fixed  bias  for  the  output  tube  is 
obtained  by  the  voltage  drop  across 
a  resistor  in  the  high-voltage  lead. 
The  bias  for  the  driver  valve  is 
taken  from  here  via  a  small  recti¬ 
fier  of  the  Westector  type.  This 
rectifier  appears  to  reduce  the  a-c 


P-150 

^*'for  the  24  hour-a-day 
production  schedules 

Rusted  cerntructieu,  lew  power  cenramptiM,  end  the  oppllcetion  ef 
"Boloneed  Heet"  priMiple  ef  cemtructien,  ectuelly  increeses  soMering 
efficiency  subctontioNy.  Ceetly  tip  replecements  end  element  bum- 
eufs  are  minimised  Iwceuse  hexesen-shaped  barrels  dissipate  20% 
mere  excess  heat  when  Irens  ore  used  intermittently. 

Literoture  describins  the  complete  HEXACON  Hne  ef  screw  tip  end 
pluf  tip  irons— frem  40  to  700  watts,  and  with  tip  diameters  ronging 
from  fe  1%*— will  be  sent  on  request. 

HEXACON  ELECTRIC  CO. 

130  wm  CLAY  AVmUE,  ROSEUE  PARK,  NEW  JERSEY 
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GENERAL  OFFICES;  2  Eo»t  End  Av«.  (of  79fh  St.)  New  York  21,  N.  Y  FoetoWe*  New  York  City  [2  Fost  End  Ave.)— 
Plontjville,  Conn.  Chicago — 4321  Knox  Avenue,  Chicago  41,  lllinoh.  In  California;  Allied  Control  Co.  of  California,  Inc. 

1633  South  Hope  St.,  Lo5  Angeles  15,  Calif. 


Tim  'BO  rokiy  is  an  aU>purposo' 
double  polo  power  relay.  Like 
other  Allied  types  H  is  ruggedly 
designed  yet  features  compact¬ 
ness  and  minimum  weight.  Thb  re¬ 
lay  utilizes  molded  Bakelite  insu¬ 
lation  throughout.  Contact  rating 
is  15  amperes  at  24  volts  DC 
or  110  voHs  AC  non-inductive. 
The  “BO"  relay  can  be  furnished 
normally  open,  normally  closed  or 
double  throw  and  is  available  for 
either  AC  or  DC  service.  Weighs 
4  ounces. 


Height  \n  i  Length  1% 
Width  1  13/32" 


DO"  TYPES 


The  “DO  three  and  four  pole 
relay  is  similar  in  function  to  the 
"BO"  type  described  above.  It 
supersedes  the  old  three  and 
four  pole  type  and  features  such 
modifications  as  simplified  ter¬ 
minal  arrangements,  adjustable 
contacts,  and  improved  mechanical 
structure.  By  using  molded  Bake- 
lite  insulation  throughout,  greater 
electrical  clearance  is  provided. 
Contacts  ore  rated  at  15  amperes 
at  24  voHs  DC  or  110  volts  AC 
non-indUctive.  Can  be  furnished 
normally  open,  normally  closed, 
double  throw  and  for  AC  or  DC 
service  os  specified.  Weight  for 
three  pole  type  7  oz.,  four  pole 
7%  oz. 

Three  pole  Height  2%";  Length 
1H";  Width  1%";  Four  pole 
Height  2V4";  Length  2  l/l5" 
Width  1%". 


Marking  time  or  "restin^on  laurels" 
in  no  way  reflects  Allied’s  engi¬ 
neering  and  business  philosophy. 
A  specific  control  does  a  good  job 
.  .  .  but  can  it  be  improved*  Allied 
engineers  and  field  staff  check  its 
working  performance  . . .  seek  pos¬ 
sibilities  to  better  or  broaden  its 
usefulness. 

Thus  refinements,  revisions  and 
modifications  in  basic  types  of  re¬ 
lays  come  about — as  in  the  three 
and  four  pole  “DO"  and  the 
all-purpose  double  pole  "BO" 
types  described  herein.  Keeping 
pace  with  the  constant  engineering 
progress  of  manufacturers  whose 
products  require  electrical  control 
.  .  .  anticipating  their  requirements 
.  .  .  epitomizes  Allied's  philosophy. 
Let  your  control  problems  become 
our  engineering  projects. 


constant  progress 


MARKS  ALLIED 
RELAY  DESIGN 


ALLIED  CONTROL  COMPANY,  INC. 


"BO"  POWER  RELAY 
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HARDWICK,  HINDLE  PRODUCTS 
ARE  SUBJECT  TO 
HIGH  PRIORITY  RATINGS 


GERMAN  RECEIVER 


(confiwNli 


component  impressed  on  the  biai  I 
line,  but  more  than  this,  it  acts  si 
a  relatively  high  impedance  in  the 
bias  line  to  the  triode  driver  valve. 
Further,  by  virtue  of  its  lower  r©. 
sistance  one  way  than  the  other, 
it  ensures  that  any  overload  tran* 
sienf  passed  to  the  driver  grid  is 
not  stored  up  in  the  l-ftf  decoupling 
capacitor. 

The  driver  is  transformer  coupled 
to  the  output  stage,  which  is  a  twin 
triode  working  in  the  region  be- 
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are  subject  also  to  first  call  by  Uncle 
Sam. 

We  are  proud  of  the  service  they  are 
performing  in  so  many  defense  jobs. 

HARDWICK,  HINDLE,  INC. 

RHEOSTATS  and  RESISTORS 

DIVISION  OF 

THE  NATIONAL  lOCK  WASHER  COMPANY 

fSTAlLISHED  IttO 

Newark  5,  N.  J.,  U.  S.  A. 


Selectivity  curve  oi  the  German  receiver 

tween  class  AB  and  class  B.  On  no 
signal  (except  for  noise)  this  valve 
(both  tr lodes  together)  draws  0.7 
ma,  which  rises  to  5  ma  on  maxi¬ 
mum  signal. 

The  output  transformer  has  two 
secondaries,  one  for  the  low-imped¬ 
ance  p-m  speaker  (which  has  good 
sensitivity,  if  a  rather  indifferent 
response  curve)  and  one  of  25  ohms 
impedance  for  a  remote  speaker. 

On  microphone  operation,  a  pen¬ 
tode  is  used  as  a  preamplifier.  For 
gramophone  operation,  the  pickup 
is  connected  directly  to  the  first 
audio  valve. 

Power  Supply 

The  receiver  is  intended  for 
a-c/d-c  operation  but  no  trans¬ 
former  is  used  to  procure  the  cor- 
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Checking  pitch  diameter  of  o  3<-fluted  tap 


The  Remote  Control  Unit  in  operation  on  a  lath 


Go  forward  wHIi  this  rooidrkalRo  procision  inspection  device— the 
m,  easy,  electriccd  way  to  check  ai  measurements,  angles, 
circles,  cylinders,  flat  surfaces — in^uments,  gages,  fools,  delicate 
diM,  machine  parts  -^to  tolerances  as  small  as  .000001",  ongies 
to  wifltfn  a  few  seconas  of  arc. 

There’s  np  guesswork  about  the  Comparator;  it’s  for  more  accurate 
thon  the  human  eye,  more  sensitive  than  touch.  Parts  can  be 
checked  ^as  rapidly  as  operator  can  handle  them. 


4  COMPARATORS  IN  1 


ThjI  only  confoarator  providing  four  different  magnifications, 
10,000-to-l,  ^00-to-l,vT,000-to-T  and  500-to-1  by  simply, turning 
a  switch.  The  only  compc^otor  with  vertical  adjustment  built  right  into 
the  spindle.  Removable  gage  head  can  be  used  on  other  machines 
or  fixtures.  • 

QUALITY  CONTROL — This  book  covers  the  >Yhole  interest* 
ing  subject  of  Scientific  Inspection. ’140  pages,  profusely 
illustrated  and  written  for  anyone  to  understand.  6  full 
pages  about  the  Comparator.  Write  for  copy  today. 
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Precision  eingineered  for  brilliant  performance  in¬ 
doors  or  out  under  the  most  difficult  acoustic  or  climatic 
conditions,  the  New  Turner  211  Dynamic  combines 
rugged  dependability  with  distinctive,  modern  styling. 
Utilizes  a  new  type  magnet  structure  and  acoustic  net¬ 
work.  Unique  diaphragm  structure  results  in  extremely 
low  harmonic  and  phase  distortion  without  sacrifice  of 
high  output  level:  Standard  equipment  with  leading 
electronic  communications  manufacturers  wherever 
faithful  reproductidn  is  paramount.  Write  for  technical 
data  and  descriptive  literature. 

Turner  Performance 

■  for  Every  Communications  Need 

Th«r«  is  a  Turner  Microphone  for  every  electronic  com- 
*  municationi  application.  Get  the  full  story  of  Turner 
performance.  Write  today  for  illustrated  catalog  giving 
descriptive  data  on  all  Turner  Microphones  for  Record¬ 
ing,  P.A.,  Call  Systpm,  and  Amateur  and  Commercial 
Broadcast  work. 

The  TURNER  COMPANY 

905  17th  St.,  N.E.,  Cedar  Rapids,  Iowa 


IW  THE  COMMUNICATIOwg";:;^:;;- 
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Controls  on  the  front  panel  of  the  Ger¬ 
man  receiver.  The  meter  is  used  when 
selecting  the  proper  line-switch  setting 
for  voltages  between  90  and  250  volts 

filament  current.  After  rectifica¬ 
tion,  the  high-voltage  line  is  stabil¬ 
ized  by  an  anode  in  the  same  neon 
tube  mentioned  above,  and  smoothed 
in  the  usual  way. 

Two  safety  devices  are  incorpor¬ 
ated  to  prevent  overloading  the 
valves.  The  first  one  consists  of  a 
relay,  in  series  with  the  neon  lamp, 
which  closes  if  the  current  Hfeomes 
too 'great.'  TTiis'  trips  fKe  main 
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...cure  it  with  Dynamic  Air 
Axial  Flow  Blowers 


weiCfUt,  Afuace  and  AHfuU 

Are  you  trying  to  moke  old  style,  heavy,  bulky  blower  equip* 
ment  meet  modern  needs? 

The  advantages  of  Dynamic  Air  Axiol  Flow  Blowers  moy  help 
you  solve  your  problem.  Much  smaller,  lighter,  and  more  economical, 
they  represent  over  1 2  years  development  of  direct  air  flow  for  greoter 
air  movement  efficiency.  ' 

Oeffver  More  Air  of  High  Pr0$sur*s 

These  advanced  t^pe  blowers  deliver  more  air  against  static 
pressures  as  high  as  10'  or  more  W.G.  And  they  cover  a  wide  field  of 
application.  Electronic  engineers  are  enthusiastic  over  performance  of 
mighty  midget  models,  as  illustrated.  General  industry  finds  great  new 
possibilities  in  larger  models— up  to  giants  of  60"  diameter,  delivering 
as  much  as  70,000  C.F.M.  at  5.0"  S.  P.  or  if  2  stages  are  employed 
70,000  CF.A4.  otl0"S.P. 

All  are  designed  to  rigid  air  delivery  end  weight  specificotioiu. 
Adaptations  can  be  made  to  the  most  precise  requirements. 

Consult  us  about  your  btowor  problem. 


Diameters''  S5C.F.M.at.25"S.P. 
UngthaVs''  WeightbVi  ox. 

Revolutionary  type  designed  especially 
for  electronic  needs.  Many  larger  sizes 
available,  up  to  60"  diameter. 


DYNAMIC 


m 
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5UPHIERS  OF  ELECTRONIC  FARTS  AND  EQUIPMENT  TO  INDUSTRIAL  AMERICA 
Elwtnnic  Tubes,  Reettlitn,  Power  Supplies,  Intercommunicating  Systems,  Sound  Systems,  Photo-Cell  Equip¬ 
ment,  Batteries,  Chargers,  Converters,  Generators,  Supplies  for  Resistance  Welders,  Fuses,  Test  Instruments, 
Meters,  Broadcast  Station  Equipment,  Relays,  Condensers,  Capacitors,  Resistors,  Rheostats,  Transformers, 
Switches,  Coaxial  Cable,  Wire,  Soldering  Irons,  Microphones,  Speakers,  Technical  Books,  etc. 


same  manner. 


An  ordinary  masrnetic-type  ear¬ 
phone  was  used  for  the  microphone. 
This  necessitated  a  high-gain  am¬ 
plifier  to  provide  positive  control  of 
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switch.  When  the  set  is  turned  on, 
the  first  position  of  the  line  switch 
sets  the  trip  mechanism.  The  second 
device  is  a  relay  across  the  a-c  line, 
and  this  has  a  choke  in  series  with 
it.  On  a-c,  the  high  impedance  of 
the  choke  prevents  the  relay  from 
working,  but  on  d-c  the  relay  closes 
and  shorts  the  rectifier  to  main¬ 
tain  high  voltage.  On  a-c,  the  output 
voltage  is  higher  than  rms. 

Performance 

The  receiver  tested  had  weak 
valves,  but  the  set  was  realigned 
and  checked  for  performance.  The 
sensitivity,  on  short  waves,  was  20 
to  90  /iv  input  for  60  mw  output. 
On  medium  waves,  it  was  8  to  lO-fiv 
input  for  60-/xv  output.  Image  re¬ 
jection,  on  short  waves,  was  16  to 
30  db  and  on  medium  waves,  24 
to  40  db.  The  maximum  output  was 
about  200  mw. 

In  view  of  the  trouble  taken  with 
>  the  avc  circuit,  its  effectiveness  was 
very  disappointing,  since  an  input 
of  150  /XV  was  necessary  to  produce 
maximum  output. 

The  set  is  so  economical  of  cur¬ 
rent  that  the  dry  batteries  will  last 
for  about  500  hours.  The  filaments 
are  supplied  by  two  dry  cells  of  the 
carbon-zinc-air  type  which  use  air 
for  the  depolarizing  action  and  pro¬ 
duce  1.25  volts. 


Voice-Operated 
Electronic  Relay 

I/r.  Carl  J.  Quirk 

North  Adama,  Maaa. 

Radio  engineers  often  have  need 
for  a  relay  system  that  permits  au¬ 
tomatic  turning  on  of  recorders  and 
transmitters  for  break-in  opera¬ 
tion.  The  voice-operated  relay  to 
be  described  was  designed  for  the 
purpose  of  turning  on  or  off  any 
116-volt  a-c  operated  device  whose 
requirements  are  ' wilin' the  cur¬ 
rent-carrying  capacity  of  the  relay 
contacts  and  connecting  wires.  By 
using  a  different  pair  of  contact 
than  those  used  here,  any  d-c  oper¬ 
ated  device  may  be  controlled  in  the 


QUICK  DELIVERY  ON  LEADING  MAKES  OF 

POUIER  .  I 
SUPPLIES 


6.L 

MAUORY 
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types  and  makes  of  power,  supplies 
are  centralized  at  ALLIED.  This  enables 
government  and  industry  to  obtain  needed  units 
in  the  shortest  time  possible.  Quite  a  few  types 


ELECTROWC  lAI.  ‘  ’  hand  for  rush  delivery. 


JANETTE 

EICOR 

nONEER 

RATO 

S.T.C. 

STANCOR 

RNIBNT 

ELECTRO  PRONCTS 
WINDCNAROER 


Here  you  find  Low  Voltage  High  Current  Sup¬ 
plies  for  aircraft)  battery  charging,  plating,  etc.; 
Vibrator  and  Rotary-Type  Converters  and  Inver¬ 
ters  for  frequency  changing  and  for  converting  A.C. 
to  D.C.  and  D.C.  to  A.C.;  Gas-Engine,  Wind-Driv¬ 
en,  and  Motor-Driven  Generators;  Vibrapacks  for 
mobile  operation;  Dry  Batteries;  and  general  utility 
Power  Supplies.  Also  Dry  Disc,  Electronic  and 
Vibrator  Rectifiers. 

Save  time  and  work . ,  call  ALLIED  First! 

Use  our  complete  stock  and  procurement  service. 

WRITE,  WIRE,  OR  PHONE  HAYMARKET  6800 


ALLIED  RADIO 

CORPORATION 

833-W.  Jackson  Blvd.  •  Dept.  24-F-5  •  Chicago  7,  Illinois 
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Johnson  engineers  have  designed  many  highly 
successful  installations  of  phasing  and  antenna 
coupling  equipment  to  individual  specifications. 
These  units  may  be  built  to  match  any  existing 
transmitter  and  thus  become  an  integral  part 
of  your  station.  Let  us  help  you  and  your 
consulting  engineer  plan  your  transmitting 
equipment  for  better  market  coverage.  Orders 
received  now  will  get  first  attention  when  priority 
restrictions  are  removed. 


Her*  «r«  fwo  of  tho  many  installations  of  phasing  aquipmant  Johnsop 
has  furnishad  for  Broadcast  Stations,  built  to  match  axisting  aquipmant. 
Other  items  available  from  Johnson,  made  to  individual  specifications, 
are  gas  filled  pressure  condensers,  coupling  networks,  tower  lighting  filters 
and  special  inductor'. 


COMPANY 

WASECA.  MINNESOTA 
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Where  Quality  is  a  Responsibility  and  Fair  Dealing  an  Obligation 


VOICE  RELAY 


(continu*d) 


the  relay.  A  type  6SL7  tube,  with 
both  triodes  in  cascade,  provides 
the  necessary  gain. 

The  purpose  of  the  884  thyratron 
is  to  energize'  or  deenergize  as  de¬ 
sired,  the  main  relay  which  i«  desig¬ 
nated  in  the  circuit  diagram  as  re¬ 
lay  A.  Once  relay  A  is  energized, 
the  884  become  deionized  and  a  pair 
of  holding  contacts  connects  one 
side  of  the  relay  coil  to  the  a-c  line; 
since  the  other  side  of  the  coil  is 
tied  directly  to  the  other  side  of  the 
a-c  line,  relay  A  will  remain  ener¬ 
gized. 

The  current  that  energizes  relay 
A  flows  through  the  normally  closed 
contacts  of  relay  B.  Thus,  if  these 
contacts  become  open,  relay  A  will 
be  deenergized  and  likewise  the  con- 


We  are  led  to  expect  great  things  after  the  war.  Science  hat 
indeed  made  marvelous  strides  under  the  lash  of  Mars.  Probably 
few  advanbes  exceed  those  made  in  the  held  of  electronics. 


Webster  Electric's  years  of  "know  how"  in  the  field  of  high 
fidelity  sound  reproduction  now  serves  the  war  effort  well.  In 
due  time  many  ci  the  things  we  have  learned  will  become  alive 
as  worthy  components  of  the  new  radio-phonograph  sets  that 
numy  thousand  homes  are  waiting  for. 

Then,  as  always,  you  will  want  the  precisely  balanced  Webster 
Electric  pickup  that  practically  does  away  with  record  wear  and 
needle  changing  ...  its  light  weight  accurately  balanced  to  give 
just  the  right  needle  pressure  ...  its  faithful  reproduction  of  the 
deep  tones  of  the  bass,  the  thrilling  soprano  of  the  piccolo  and 
all  the'ccdorful  tone  shadings  between. 

These,  Webster  Electric  will  then  have  ready  for  you  .  .  .  ready 
so  that  the  new,'  streamlined  designs  for  which  the  public  waits 
will  have  the  clean,  high  quality  tone  reproduction  that  Webster 
Electric  pickups  have  always  given. 

To  this  end  we  invite  you  to  keep  in  touch  with  Webster  Electric. 
Let  us  cooperate  with  you  in  prepeiring  these  fine  new  products 
for  the  post-war  markets. 


Circuit  of  •luctronic  ruloy  for  actuating 
•quipmont  by  toIco  signals 


trolled  equipment  will  be  turned  off. 
To  turn  off  the  controlled  device,  it 
is  necessary  to  energize  relay  B, 
thus  opening  its  contacts.  For  this 
reason,  when  relay  A  becomes  en¬ 
ergized,  the  plate  of  the  884  is  dis¬ 
connected  from  the  coil  of  relay  A 
and  connected  to  the  coil  of  relay 
B,  so  that  when  the  884  is  fired 
again,  it  energizes  relay  B  instan¬ 
taneously,  opening  its  contacts  and 
deenergizing  relay  A. 

Operation 

To  turn  on  the  controlled  equip¬ 
ment,  the  following  sequence  takes 
place:  a  single  word  is  spoken  into 
the  mike  and  the  resultant  voltage 
is  amplified  by  the  6SL7  and  ap¬ 
plied  to  the  grid  circuit  of  the  nor¬ 
mally  cut-off  884,  overcoming  the 
bias  and  causing  it  to  fire.  Since 
the  plate-cathode  circuit  of  the  884 
is  in  series  with  the  coil  of  relay 
A  through  contacts  1  and  2  of  re- 


Lot’s  All  Back  Iho  Attack 
Buy  Extia  War  Bonds 
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I^d  LIKE  TO  SEE 
ABOUT  SOME  SMALL 
MOTORS 


do  you 

KNOW  WE  MAKE 
MOLDED  PLASTICS, 
TOO! 


»ThIS  conversation  might 
easily  occur  at  our  re¬ 
ception  desk  because 
here  under  one  roof  and 
^  management  we  produce 
W  both  small  motors  and 
f  molded  plastics  in  large 
quantities  for  use  in  widely 
different  products. 


Take  small  motors.  We’ve  built  Smooth  Pou 
units  for  many  years  for  our  own  line  of  velvety  operat 
ing  recorders,  record  -  changers  and  turntables.  We 
supply  standard  or  designed -to 'Order  Smooth  Power 
drives  and  assemblies  for  automotive  devices,  controls 
and  other  small  electric  products.  Our  customers  include 
leading  manufacturers  in  a  wide  range  of  industries. 


Now  about  molded  plastic  parts.  We  have  the  T  ^  g 
equipment  for  small  and  large  work  in  any  quantities.  WKji 
Our  engineers,  mold  makers  and  machine  operators 
have  the  combined  ‘‘know-how”  to  deliver  better  plastic 
parts  quicker  and  at  prices  in  line  with  our  established 
high  quality.  If  you  visit  our  factory  (and  you’ll  be  V 
welcome)  you’ll  be  amazed  at  the  diversity  of  our  work  ■ 

and  at  the  length  and  quality  of  our  customer  list.  * 

Yes,  you  can  buy  both  small  motors  and 
molded  plastics  for  your  postwar  prod¬ 
ucts  from  General  Industries.  We  suggest 
a  general  discussion  now,  to  be  followed 
by  details  when  our  war  work  has  been 
finished.  It  will  be  appreciated  if  you  will 
address  the  specific  division  . '.  .  motors 
or  molded  plastics. 
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lay  Af  it  completes  the  a-c  circuit, 
thus  energizinsr  the  relay.  When 
this  happens,  the  holding  contacts 
4  and  5  replace  the  circuit  of  the 
884  and  thus  keep  relay  A  ener¬ 
gized.  At  the  same  instant,  the 
plate  of  the  884  is  connected  to  the 
coil  of  relay  B  through  contacts  2 
and  3  of  relay  A,  but  now  the  tube 
is  no  longer  ionized  since  its  plate 
circuit  was  opened  by  means  of  re¬ 
lay  contacts  1  and  2.  This  is  the 
sequence  of  events  that  turns  on 
the  controlled  device  and  it  remains 
on  until  another  sound  is  made. 

To  turn  off  the  controlled  equip¬ 
ment,  the  above  sequence  of  events 
is  repeated,  except  that  this  time 
the  884  plate-cathode  circuit  is  in 
series  with  the  coil  of  relay  B,  so 
when  the  884  is  fired,  it  energizes 
relay  B  and  opens  its  normally 
closed  contacts,  thus  deenergizing 
the  main  relay  and  returning  the 
controlled  device  to  the  off  position. 

In  order  to  stabilize  the  opera¬ 
tion  of  this  circuit,  some  means 
must  be  provided  to  prevent  the  884 
from  becoming  ionized  when  it  is 
switched  from  one  relay  coil  to  the 
other.  It  is  very  difficult  to  speak 
even  one  syllable  before  the  main 
relay  switches  the  884  to  relay  B 
or  back  again,  for  if  sound  is  still 
entering  the  microphone  after  the 
884  is  switched,  then  the  884  would 
become  deionized  again  and  switch 
the  circuit  back  to  the  position  it 
maintained  before  the  sound  was 
applied  to  the  mike. 


Spring  users  whose  demands  are  .distinctly  above  over- 
age— who  require  a  degree  of  quality,  predidon,  and  uni- 
fonnity  not  available  from  every  spring  maker — ^find 
Reliable  spring  service  eminently  sotisiactory.  This  is 
proved  by  a  constant  flow  of  business  with  hundreds  of  manufacturers 
whose  names  would  be  found  in  any  Blue  Book  of  American  firms. 
These  concerns  insist  on  expertness  in  every  detail  of  spring  design 
and  production — and  Reliable  mokes  it  a  matter  of  policy  to  adhere 
to  that  principle. 

We  furnish  cdl  types  of  sp^Qb  of  round  or  square  wire,  or  of  strip, 
of  any  desired  moterioL  to  your  spocifications — olso  wire  forms  and 
light  stampings.  Otur  organisation  is  so  formed  that  it  is  easy  for  you 
to  lay  your  specific  problem  on  the  desk  of  the  proper  key  executtve — 
and  get  prompt  and  competent  cooperation. 


Stabilization  Circuit 


A  “decaying  bias”  circuit  is  used 
to  prevent  the  possibility  of  the 
above-mentioned  instability  from 
occurring.  This  circuit  consists  of 
two  0.5-/if  capacitors  designated  C 
and  Cl  and  resistor  R.  One  capaci¬ 
tor  is  used  when  the  controlled 
equipment  is  turned  on,  to  prevent 
the  884  from  ionizing  twice  from 
one  sound  impulse  and' turning  the 
controlled  device  off  again.  The 
other  capacitor  is  used  in  the  same 
manner,  except  it  is  used  when  the 
equipment  is  turned  off,  to  prevent 
it  from  being  turned  back  on  from 
the  same  sound  impulse  with  which 
it  was  desired  to  turn  it  off. 

The  circuit  works  in  the  follow¬ 
ing  manner :  during  the  period 
when  relay  A  is  deenergized,  capaci¬ 
tor  C  is  connected  to  the  minus  50- 


Fer  rmal  Spriag  f  rvlce— look  to  Rollablo.  Catalog  44  on  reqnoit. 
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lERAL^  ELECTRIC 


— another  G-E  "FIRST"  In 
electric-instrument  design 


Type  DW-61  d-c  voltmeters,  am¬ 
meters,  milliammeters,  and  mi- 
croommeters 

Type  DW-42  rodio-freqaeiuy  am¬ 
meters  and  milliammeters 


#  The  Pacific  war  area  is  probably  the  toughest  instrument-proving 
ground  in  the  world.  To  meet  the  requirements  of  such  severe  service, 
G-E  engineers  have  designed  a  2^-inch  panel  instrument  that  IS 
krmetically  sealed.  No  detail  has  been  overlooked  to  make  this 
critical  radio  component  impervious  to  the  tropical  conditions  of 
high  humidity,  extreme  temperature,  and  fungus  growth. 

Sealed  Throughout.  Vacuum-tight  sealing  assures  a  hermetic 
enclosure:  Thick,  strain-free  glass  is  fused  to  a  metal  ring  by  a  glass- 
to-metal  seal;  then,  this  assembly  is  sealed  to  a  steel  case.  The  two 
terminals  are  sealed,  glass-to-metal;  then,  this  assembly  is  sealed  to 
a  steel  base.  Lastly,  the  steel  base  is  sealed  to  the  steel  case  by  a 
synthetic-rubber  gasket,  which  is  treated  with  a  special  sealing 
compound  and  compressed  and  secured  by  a  crimped-over  metal 
ring. 

Filled  with  Inert  Gas.  The  final  assembly  is  evacuated,  filled 
with  an  inert  gas  through  a  tube  in  the  base,  and  is  sealed  off  at  a 
pressure  slightly  above  atmospheric. 

Internal-pivot  Design.  The  combination  of  this  hermetic  en¬ 
closure  and  the  combat-proved  G-E  internal-pivot  element  makes 
an  outstanding  instrument.  It  is  not  only  sealed  against  jungle 
humidity  and  fungus,  but  it  is  also  well  able  to  withstand  thermal 
shock,  mechanical  shock,  and  fatigue  vibration  and  still  maintain 
its  rated  accuracy. 

For  advance  information,  ask  the  nearest  G-E  office  for  Booklet 
GEA-4429,  or  write  to  General  Electric  Co.,  Schenectady  5,  N.Y. 
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For  thinness— pivots  are  mount¬ 
ed  on  the  inside  of  the  armature 

For  sturdiness  —pciris  that  re¬ 
quire  a  definite  location  in  re¬ 
lation  to  each  other  are  secure¬ 
ly  fastened  together  to  assure 
permanent  alignment 
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VOICE  RELAY 


(continiMd) 


NO  PRIORITIES 


...are  necessary  to  purchase  a 
Brush  Surface  Analyzer... 
Approximately  two  week 
delivery  on  unrated  orders. 

THE  BRUSH 

SURFACE  ANALYZER 

measures  and  records  the 
irregularities  as  shallow  as 
a  millionth  of  an  inch  on 
steel .  ..glass . . . plastics 
.  .  .  plated  and  painted 
surfaces.  Ask  for  a  dem¬ 
onstration  at  "your  plant. 

An  iUustratnd  brochure,  SURFACE 
FINISH— .000001",  »ent  on  request 


volt  bias  supply  through  relay  con¬ 
tacts  6  and  7  on  relay  A.  When  relay 
A  is  energized,  the  movable  contact, 
7,  disconnects  C  from  the  bias  sup¬ 
ply  and  connects  it  through  con¬ 
tact  8  to  the  grid  circuit  of  the  sec¬ 
ond  half  of  the  6SL7  across  resis¬ 
tor  R. 

Since  the  capacitor  was  charged 
up  to  bias  voltage,  it  will  cause  the 
second  half  of  the  6SL7  to  be  cut 
off,  preventing  any  signal  from  get¬ 
ting  through  and  thus  preventing 
the  possibility  of  the  884  becoming 
ionized  and  thus  deenergizing  the 
main  relay.  However,  since  this 
bias  is  due  solely  to  the  charge  on 
the  capacitor,  it  decays  exponen¬ 
tially  due  to  the  discharge  of  the 
capacitor  through  R,  the  time  con¬ 
stant  of  which  will  be  determined 
by  the  size  of  C  and  R.  This  time 
constant  may  be  varied  to  suit  any 
type  of  operation. 

Capacitor  C,  is  charged  in  the 
same  manner  by  the  bias  voltage 
through  the  relay  contacts  of  relay 
A  and  applied  to  R  when  relay  A 
is  deenergized,  so  it  will  not  be 
turned  on  again  by  the  same  sound 
impulse.  Although  a  negative  25 
volts  is  sufficient  to  cut  off  the  884 
when  using  115  volts  of  a.c.  on  the 
plate,  approximately  minus  50  volts 
was  used  in  this  circuit  to  prevent 
the  possibility  of  any  oscillation 
that  may  occur  in  the  6SL7  from 
firing  the  884. 

•  •  • 

INVASION  ANTENNAS 


Mod*m  wcofor*  r«qulrM  plenty  of  am- 
municotiona  oqidpiiiOBt  as  shown  by 
tho  ontonnos  nsod  by  tanks  and  riHs* 
mon  In  ibis  photo  of  flio  Invo^n  of 
Kwoioloin  ertoU  In  tho  boort  of  tbs 
Morshalla 
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f  l  DEVELOPMENTS  PROVIDE  MULTIPLE 
INPUTS  AND  OUTPUTS  IN  VIBRATOR  POWER  SUPPLIES 


•  Electronic  Laboratories  has  greatly  increased 
the, flexibility  of  power  supply  design  and  ver¬ 
satility  of  power  conversion  circuits,  dTrough 
special  new  developments  during  the  war  period. 
One  of  these,  resulting  from  intensified  research 
to  meet  military  needs,  is  vibrator  power  equip¬ 
ment  capable  of  delivering  various  voltages,  cur¬ 
rents  and  frequencies  from  a  variety  of  input 
voltages.  This  naturally  has  vastly  broadened 
the  field  for  vibrator  power  conversion  equip¬ 
ment. 

The  typical  circuit  diagram  shown  above 
illustrates  a  multiple  input  and  output  system. 
This  power  unit  is  designed  to  be  operated  from 
either  12,  24,  or  32  volts  from  storage  batteries, 
or  110  volt  DC  or  AC  power  lines.  Various  out¬ 
puts  are  available  to  supply  the  high'  voltage 
plate  current  required  for  the  grid,  and  the  AC 
voltages  suitable  for  operation  of  the  filaments. 
In  addition,  a  source  of  alternating  current 
power  for  the  operation  of  the  automatic  tuning 
system  which  is  incorporated  in  this  unit,  has 
been  provided.  There  is  a  current  division  sys¬ 
tem  associated  with  the  contacts  of  the  vibrators 
and  the  circuit  is  so  designed  that  the  phase 
displacement  provides  equivalent  performance 
of  a  two-phase  rectifier  system,  assuring  low 


hum  level  with  a  minimum  amount  of  filter.  < 

During  t^e  war  period,  has  designed  J 

other  similar  units  having  a  multiplicity  of  input 
and  output  voltages.  In  addition  to  DC  sources, 
in  many  cases,  AC  sources  of  any  frequency  be- 
^een  18  and  180  cycles  have  been  made  avail¬ 
able  to  meet  specific  engineering  problems. 

The  requirements  for  power  equipment  reach 
into  many  fields  as  war  born  inventions  are 
applied  to  postwar  needs.  Vibrator  Power 
Supplies  will  have  wide  application  because  they 
are  the  most  economical,  efficient  and  versatile 
means  of  solving  the  many  power  supply  prob¬ 
lems  that  will  arise.  Electronic  engineers  will 
soon  be  at  your  service  to  help  meet  the  power 
requirements  presented  by  postwar  industry. 

rZSTANDARD  POWER  SUPPLY 
MODEL  1200 

This  €■£.  unit  is  a  typical  Vibrator  Power  Supply  with  multiple 
inputs  and  outputs  and  was  designed  for  transmitter  and 
receiver  use.  Inputs:  12  volts  DC,  24  volts  DC,  32  volts  DC, 
no  volts  DC  and  110  volts  AC,  50-60  cycles;  Outputs:  600  volts 
DC  at  150-250  MA:300  volts  DC  at  75-150  MA;  6-8  or  10  volts 
DC  at  1  amp.;  and  110  volts  AC  (50-60  cycles)  at  75  watts. 
Dimensions;  26-1/16"  x  15"  x  13-9/16".  Weight:  160  pounds. 
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Rapid  Technique  for  Measuring  Line  Characteristics 

A  METHOD  OF  MEASURING  u-h-f  gives  half  its  resonant  deflection, 

characteristics  of  lines  which  takes  From  scale  readings  on  the  test  line 

only  twenty  minutes  in  production  and  capacitance  measurements 
testing  is  described  by  F.  Jones  and  made  at  a  low  frequency,  the  char- 

R.  Sear  in  Wireless  Engineer  (Dor-  acteristics  of  the  line  under  test 
set  House,  Stamford  St.,  London  are  calculated. 

S. E.  1)  for  November,  1944.  Special  precautions  are  given  for 

A  test  line  is  brought  to  reson-  corrections  for  unbalance  in  veloc- 

ance.  A  section  of  cable  in  excess  of  ity  of  propagation  on  dual  lines, 

an  integral  number  of  half-wave-  The  method  is  accurate  to  2  per- 

lengths  is  attached  to  the  test  line  cent,  and  has  the  added  advantage 

and  brought  to  resonance  by  cutting  over  other  systems  of  using  rela¬ 
the  far  end.  A  meter  reading  is  tively  short  cable  lengths.  The 
taken ;  the  test  line  is  then  detuned  paper  describes  the  test  line  con- 
first  in  one  direction,  then  in  the  struction,  the  meter  circuit,  and 
other  to  the  point  where  the  meter  wavelength  measurements. 

Characteristics  of  Steel  During  Induction  Heating 

A  DISCUSSION  of  the  peculiar  effect  the  conductors  are  the  first  which 
of  striated  heating,  produced  when  attain  the  Curie  temperature  and 
steel  is  heated  by  induction  meth-  the  resistance  of  these  places  be- 
ods,  is  given  by  George  I.  Rabat  of  comes  much  less  than  that  of  the 
Moscow  in  Journal  of  Applied  surrounding  metal.  Currents  from 
Physics  for  December,  1944.  The  the  neighboring  places  gather  in 
strias  appear  as  bright  orange  these  strips  so  that  current  density 
bands  against  a  cherry-red  back-  here  sharply  increases.  The  specific 
ground  when  a  cylinder  of  mag-  ‘power  in  these  places  may  exceed 
netic  steel  is  heated  by  induction  many  times  that  in  the  surrounding 
means.  metal.  The  surface  of  the  steel  re- 

The  striated  heating  effect  is  ob-  fleets  the  luminous  pattern  of  the 
served  only  with  materials  having  heating  coil. 

high  values  of  permeability.  It  is  The  power  absorbed  by  the  sam- 
most  pronounced  in  the  case  of  soft  pie  is  proportional  to  (p/x)’'*,  and 

iron,  and  appears  in  carbon  steel  most  of  this  energy  is  concentrated 
of  the  ferrite  and  pearlite  types,  in  a  layer  whose  thickness  is  pro- 
Steels  with  low  permeability  show  portional  to  (p/p)*''*.  Because  of  the 
a  much  weaker  effect.  Moreover,  change  in  these  parameters  the 
the  striated  heating  effect  depends  rate  and  depth  of  heating  are  vari- 
upon  the  preceding  thermal  treat-  ables  depending  on  the  composition 
ment  of  steel  (hardening,  anneal-  of  the  sample  and  its  temperature, 
ing) .  When  heating  non-magnetic  Figure  1  shows  these  variations, 
materials  such  as  austenite  steel  or  Resistivity,  p,  increases  with  tern- 
graphite — ^the  striated  heating  ef-  perature,  the  initial  value  and  rate 
feet  is  not  observed  at  all.  of  increase  depending  upon  the  par- 

The  effect  described  may  be  ex-  ticular  iron  alloy  and  composition, 
plained  by  the  redistribution  of  until  the  Curie  point  is  reached, 
current  during  the  heating  pro-  Above  this  point  the  resistivity  is 
cedure.  A  multiturn  heating  coil  ( 120-130)10“*  ohms  for  all  alloys  of 
produces  a  non-uniform  distribu-  iron. 

tion  of  currents  on  the  surface  of  Permeability,  p,  beside  depend- 
,  steel.  Places  under  the  middle  of  ing  upon  composition  of  the  sample 


and  its  temperature,  depends  on 
field  strength,  ranging  from  100  to 
10,000  for  low  carbon  steels  at 
medium  field  strengths.  Permea¬ 
bility  decreases  with  temperature, 
and  above  the  Curie  point  iron  al¬ 
loys  are  non-magnetic. 

Current  Distribution 

As  illustrated  in  Fig.  2,  a  mul¬ 
tilayer  coil  produces  a  non-uniform 
distribution  of  currents  resulting  in 
non-uniform  heating.  If  the  power 
delivered  to  the  work  is  high  so 
that  local  heating  takes  place  more 
rapidly  than  it  can  be  uniformly 
distributed  by  conduction,  rings  of 
high  current  reach  the  Curie  point 
first.  The  resistivity  of  these  rings 


FIG.  I — (a)  RelatlT*  power  obiorbed 
by  the  work  aa  a  iunction  of  tempera¬ 
ture.  and  (b)  depth  of  penetration  dur¬ 
ing  heating  for  (1)  carbon  ateel  with 
0.8-1.2>percent  C.  (2)  chrome  steel,  and 
(3)  steel  containing  18-percent  Cr  and 
8-percent  Ni 

falls  and  as  a  consequence  they  re¬ 
ceive  still  larger  currents.  The  re¬ 
sult  is  a  striated  heating  effect. 
Even  where  the  current  is  uniform¬ 
ly  induced  into  the  work,  surface 
irregularities  will  produce  striated 
heating.  Such  heating  is  only  ob- 
seped  in  materials  of  high  perme¬ 
ability. 

Striated  heating  is  apparent  by 
the  brighter  rings  that  form.  When 
they  first  form,  they  are  very  bright 
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OHMITE  MANUFACTURING  COMPANY 

4«I8  FLOURNOY  STREET,  CHICAGO  44,  U.  S.  A. 


USED  IN 

ELECTRONIC  POWER  GENERATOR 


that  dries  Penieillin  48  times  faster 


•  A  new  RCA  electronic  system,  using 
high  frequency  current  for  the  bulk  re* 
duction  of  purified  Penicillin,  accom* 
plishes  in  30  minutes  '(vhat  formerly 
took  24  hours. 

In  the  RCA  Electronic  Power  Gener* 
ator  are  six  Ohmite  resistors  and  two 
Ohmite  rheostats.  Circled  in  the  photo 
above  are  a  200  watt  regulator  plate 
resistor,  two  200  watt  cathode  bias 
resistors  for  the  two  power  tubes,  and 
a  30  watt  rheostat  used  as  a  cathode 
balancer.  Not  visible  in  the  photo  are 
two  10  watt  Brown  Devil  resistors  used 
ibr  voltage  dropping  in  the  pilot  light 
circuits,  one  10  watt  Brown  Devil  in  a 
time  delay  relay  circuit,  and  a  50  watt 
rheostat  used  as  the  output  power  control. 

The  use  of  Ohmite  products  in  such 
vital  electronic  equipment  is  further 
proof  of  their  complete  reliability. 


yarn** 


This  machine  produces  a  coil  of  the  familiar 
"cotton  inter-weave"  type  where  appearance  or 
special  applications  require  such  construction. 
Glass  or  silk  yarns  are  also  used  as  a  binder  and 
insulator  instead  of  cotton  when  their  special 
qualities  require  it. 

Our  engineering  department  will  be  glad  to 
recommend  the  type  of  winding  best  suited 
to  your  requirements. 

COTO-COIL  CO.,  INC. 

COIL  SPECIALISTS'SINCE  1917 

65  PAVILION  AVE.  PROVIDENCE  5.  R.  I. 


No.  3  of  a  Series 

MODERN 
COIL  WINDINGS 


STEEL  CHARACTERISTICS  (continu*^) 


FIG.  2 — ^Multilayer  coil  used  in  induc¬ 
tion  heating  producei  striated  heating 
at  high  rates  of  power  dellrery 


and  thin.  After  formation  they 
spread  out,  the  temperature  in  the 
middle  falls,  while  the  bands  wash¬ 
ing  out  the  darker  intervals  be¬ 
tween  strias  remain  bright.  Strias 
are  visible  while  the  surface  layer 
having  a  thickness  about  twice  the 
depth  of  penetration  is  passing 
through  the  Curie  point. 

o  o  o 


Equivalent  Series  and 
Parallel  Impedances 

By  R.  L.  Peek,  Jr. 

In  impedance  computations,  it  is 
frequently  necessary  or  convenient 
to  express  an  impedance  R,  +  jX> 
in  terms  of  a  resistance  R,  and  re¬ 
actance  which  have,  when  con¬ 
nected  in  parallel,  the  impedance 
R,  -f  jX:  The  reverse  operation  is 
similarly  frequently  required.  It 
is  the  purpose  of  this  note  to  de¬ 
scribe  a  simple  geometrical  con¬ 
struction  that  represents  the  rela¬ 
tion  between  these  impedances.  This 
relation  is: 

X,  =  R-  -f  X.*/X, 
and  Rp  =  /2,®  -j-  X.^/R, 

The  corresponding  geometrical 
construction  is  shown  in  the  illus¬ 
tration.  Here  R,  and  X,  are  the 
sides  of  a  rectangle,  of  which  Z  is 
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HUNTINGTON  19  •  WEST  UA 


for  glass  to  metal  sealing 


We  offer  you  the  services  of  an  expert  staff  of  glass 
technicians  who  have  a  pre-war  background  in  the  manu¬ 
facture  of  special  purpose  gleisses,  and  a  war-bom 
experience  and  performance  record  in  meeting  critical 
tolerance  requirements  for  special  shapes  to  exacting 
physical,  electrical  and  chemical  specifications. 
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equivalent  series 


(contimN4) 


the  diagonal.  The  perpendicular  to 
Z  cuts  X>  and  R,  prolonged  at 
and  R,  respectively.  The  proof  that 
the  relation  between  X,  and  X^  and 
R,  and  R,  is  that  given  by  the  above 
equations  follows  from  the  equal 
ratios  of  corresponding  sides  of 
similar  triangles,  as  noted  in  the 
figure. 

By  laying  off  lengths  on  ordinary 


Bench  assembly  and  repair  means  speed¬ 
up  in  produaion.  The  use  of  Cannon 
Multi-circuit  Conneaors  in  the  wiring  of 
electrical  equipment  is  the  ultimate  in 
assembly  efficiency 
saved  onthejob, less  skilled 
labor,  better  critical  work 
under  better  conditions. 

Various  parts  of  elec¬ 
trical  assemblies  may  be 
manufactured  in  different 
faaories  and  put  together 
and  into  operation  simply 
by  inserting  a  Cannon  Plug 
into  a  Cannon  Receptacle. 

The  connection  will  be 
firm,  tight  and  solid — yet  quickly  disconnected  for  replacement  or  repair. 

There  are  more  than  ten  thousand  connector  sizes,  types  and  kinds 
listed  in  the  Cannon  catalogs.  Thousands  of 
special  and  intricate  circuit  requirements  may  be 
met  right  fi:om  stock  with  Cannon  Plugs. 

Wherever  quick,  complete  and  sure  electric 
connections  must  be  made — whether  for  a  sin- 
gle  element  or  a  maze  of 
circuits — use  a  Cannon 
Conneaor.  Nothing  less 
is  so  surely  satisfaaory. 

Nothing  better  can  be  had. 


tune 


Btnch  wiring  by  Jean  Wheeling,  of  the  Curtis  Wright  Corporation 
Columbus,  Ohio 


Simpl*  geometrical  figure  for  represent¬ 
ing  impedance  relations 


cross-section  paper,  this  construc¬ 
tion  may  be  used  to  determine  X, 
and  Rp  when  X,  and  R,  are  given  or 
vice  versa.  Aside  from  its  utility 
in  computation,  the  construction 
permits  visualization  of  the  rela¬ 
tive  magnitude  of  the  four  quanti¬ 
ties  involved,  including  the  useful 
corollary  that  X./R,  —  RpjX,. 


Write  for  condensed 
Cannon  Catalog.  It 

gives  you  a  general  introduction  to  the  Cannon 
line.  Address  Department  A- 120,  Cannon  Elec¬ 
tric  Development  Co.,  3209  Humboldt  St.,  Los 
Angeles  3 1,  Calif. . .  Below  is  pictured  a  wall  mount¬ 
ing,  typical  of  the  famous  Cannon  AN  line  of  plugs. 


Stroboscopic  Depiction  of 
Electron  Motion  on 
Transmission  Lines 

By  J.  F.  Kline 

Inntnuitor,  Dept,  of  Elect.  Entf. 

U nicer eity  of  Michigan 
Ann  Arbor,  Mich. 

The  strobogram  shown  in  Fig.  1 
consists  of  a  succession  of  pictures 
which  depict,  in  an  exaggerated 
faahion,  positions  of  representative 
electrons  at  successive  instants  of 
time  in  standing  waves  on  Lecher 
wires.  This  strobogram,  when  rd- 


Cannon  Electric  Development  Company 
Los  Angeles  31,  California 

Canadian  Factory  and  Enginooring  OfRca:  Cannon  Eloctric 
Company,  Limitad,  Toronto,  Canada 
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STROBOSCOPIC  ELECTRONS 


tated  and  viewed  under  strobo> 
scopic  light,  is  transformed  into  a 
moving  picture  j  of  the  electron 
motion. 


Visual  Aid 

The  device  has  been  used  by  the 
author  as  a  visual  instruction  aid 
to  supplement  Lecher  wire  experi¬ 
ments  in  the  electronics  and  coni- 
munications  laboratory,  where  it 
has  Helped  students  to  learn 
and  remember  the  behavior  of  the 
currents  and  voltages  in  these 
standing  wave  phenomena. 

Strobograms,  of  course,  may  be 
used  to  demonstrate  other  phenom¬ 
ena  such  as  electron  flow  and  space 
charge  in  tubes. 

This  particular  strobogram  is 
designed  to  operate  on  a  standard 
78.26-rpm  phonograph  turntable 
under  a  60-cps  stroboscopic  light. 
The  strobogram  shown  in  Fig.  2 
is  for  33.33  rpm  and  20-cp8  light. 
If  the  reader  has  equipment  for 
both  types  of  operation,  he  will 


■e  Fighters 


WALKIE-TALKIES 


Comco  Walkie-Talkies  are  not  "war  babies.”  They 
were  first  built  for  civilian  use  . . .  for  use  by 
mounted  policemen  .  .  .  before  the  war. . 

That’s  why  Comco  Walkie-Talkies  for  war  boast 
so  many  practical  superiorities.  They  are  the  small¬ 
est,  most  compact  of  all  combat  Walkie-Talkies. 
Their  weight  complete  is  less  than  eight  pounds! 

Comco  has  built  thousands  of  these  remarkably 
compact  units  for  our  fighting  forces.  And*  Comco 
is  prepared  to  build  peacetime  Walkie-Talkies  to 
meet  a  wide  variety  of  needs,  some  of  which  are 
suggested  in  the  column  at  the  right. 

Comco  engineers  and  craftsmen,  in  the  peace- 
days  ahead,  will  also  produce  many  other  types 
of  radio  and  electronic  equipment — all  CUSTOM¬ 
IZED  for  dependability  and  lasting  satisfaction. 


Railroading 


Fig.  1 — Strobogicma  for  us*  on  78.26-rpm 
phonograph  tumtabU  nnder  60-cpt 
stroboscopic  iUomination 


Forest  Service 


do  well  to  choose  the  latter,  since 
the  longer  period  of  1.8  seconds  in 
the  33.33-rpm  strobogram  is  far 
easier  for  the  eye  to  follow. 

It  is  suggested  that  an  enlarge¬ 
ment  of  either  Fig.  1  or  Fig.  2  be 
stapled  to  a  cardboard  disc  centered 
upon  the  turntable.  (It  is  im¬ 
portant  that  the  disc  be  accurately 
centered,  and  in  this  connection  it 
is  easier  to  cut  a  triangular  cen¬ 
ter  hole  than  it  is  to  cut  a  circular 
one.) 

Though  at  first  glance  the  con¬ 
struction  of  a  strobogram  may 
seem  to  be  a  formidable  undertak- 


WRITE!  Jast  a  note  on  yomr  company  letterhead  outUnint  your 
exact  requirements.  We'll  give  you  the  benefit  of  our  specialized 
experience.  We  can  supply  a  wide  variety  id  CUSTOMIZED 
equipnsent  on  priority  SOW.  We  are  accepting  non-priority  orders 
for  post-war  delivery.  —  _ _ 
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MANUFACTURERS  OF  RADIO 
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raE  IMPOSSIBLE 


TAKES  A  LITTLE  LONGER  — but  if  you  only  want  what  "can’t  be  done,” 

the  first  place  to  come  to  is  DICO.  Here  you  will  find  product 
engineering,  machining,  gold  and  silver  plating,  casting,  sol¬ 
dering,  assembling  and  finishing,  to  the  most  exacting  stand¬ 
ards.  ★  DICO  coaxial  connectors  are  an  example.  They  have 
been  developed  in  accordance  with  technical  and  industrial 
experience  of  the  highest  order,  through  close  collaboration 
with  the  foremost  authorities,  both  in  research  and  in  practice. 
In  design  and  execution  they  represent  the  fullest  progress  in 
their  field;  and  they  will  continue  to  represent  it  as  further 
.  progress  is  made.  They  are  a  product  of  pre- 

Zr cision,  based  on  proof  in  performance  and  on 

supremacy  in  performance.  ★  And  connectors 
are  only  one  example  of  how  DICO  can  serve 
you  in  your  readjustment  from  war  to  peace. 
If  your  product  depends  on  production  to 
^  « rigid  specifications,  and  you  are  thinking  of 
,  ^  g^ssihilrties  for  it,;^9ju  should  talk 
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STROIOSCOPIC  ELECTRONS  (contiaw^ 

ing,  it  is  not  as  difficult  as  the 
preparation  of  a  motion  picture 
film  which  will  do  the  same  work; 
and  when  it  is  finished  the  strobo- 
gram,  turntable,  and  light  are 
somewhat  easier  to  handle  than  a 
motion  picture  projector,  film,  and 
screen. 

Stroboscope  Principle 

The  illusion  of  a  moving  picture 
is  obtained  by  viewing  a  series  of 
pictures  in  rapid  succession,  each 
picture  being  slightly  different 
from  its  predecessor.  In  this  ap¬ 
plication,  the  method  used  to  do 
this  is  to  rotate  the  strobogram 
and  flash  the  light  upon  each  pic¬ 
ture  as  it  passes  a  certain  refer¬ 
ence  point.  The  synchronizing  of 


picture  and  light  is  accomplished 
by  synchronizing  both  light  and 
turntable  motor  with  the  common 
line  frequency,  although  direct 
control  which  works  at  any  turn¬ 
table  speed  can  be  applied.  For  ex¬ 
ample,  the  author  has  punched 
holes  in  the  edge  of  a  strobogram 
card  and,  using  these  to  modulate 
a  beam  of  light  directed  to  a  photo¬ 
cell,  controlled  the  stroboscopic 
light. 

There  are  stroboscopic  light 
sources  on  the  market  which  are 
suitable.  Fluorescent  lamps  and 
thin-filament  incandescent  lamps, 
although  usable  with  turntable 
speed-checking  discs,  are  not  at  all 
effective  when  used  with,  the  stro¬ 
bogram.  The  reason  for  this  is  that 
the  light  must  consist  of  successive 
flashes  of  very  short  duration  com¬ 
pared  to  the  lengrth  of  the  period. 

The  frequency  /  of  these  ligW 


Fig.  2 — Strobogram  for  use  at  33.33-rpin 
rotation  under  20-q;ii  Ulnminotion 


The  important  feature  of  logarithmic  scale  in 
dication  in  the  Ballantine  Voltmeter  provides 
the  same  degree  of  accuracy  at  1  as  at  10.  Also 
the  simplicity  of  this  scale  reduces  errors  in 
visual  observation,  common  with  most  multi 
range  instruments.  Finally,  the  care  taken  in 
overall  calibration  combined  with  the  inherent 
stability  of  the  circuits  used  permits  reliable 
readings  within  the  2%  specified  tolerance  over 
the  complete  range  of  operation. 
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MODEL  230  DECADE  AMPLIFIER 
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RADIO  ENGINEERING  LARS.,  INC 

,  N  .  Y. 


FM  STATION  WMFM 

OPERATED  BY  "THE  MILWAUKEE  X>URNAL" 

FREQUBMCY:  45.5  MEGACYCLES 
INPUT  TO  HNAL  AMPUHER:  60.5  KW. 

ANTENNA  OUTPUT:  41.5  KW. 

TOTAL  HOURS  OPERATION  TO  DATE:*  11,000 
PERCB4T  OPERATWG  TIME  TO  OUTAGES:  99.969% 
TYPE  OF  TRANSMITTER:  Ra  NO.  521  Dl 
TYPE  OF  ANTB4NA:  REL  2-BAY  TURNSTttJ 

COMPARE  THIS  RECORD 

Only  REL  has  built  FM  transmitters 
in  this  high-power  class.  Yet  the 
performance  record  of  WMFM 
compares  favorably  with  even 
the  low-power  installations  of 
other  makes. 


Station  WMFM  is  under,  the  management  of  The  demonstrated  dependability  and  efficiency 

Walter  J.  Damm,  one  of  the  pioneers  of  FM  of  WMFM  and  many  other  REL  transmitters 

broadcasting.  This  transmitter  operates  in  con-  definitely  establishes  the  superiority  of  the 

junction  witn  The  Milwaukee  Journal's  Radio  Armstrong  Phase  Shift  method  of  frequency 

City  which  ranks  among  the  finest  radio  instal-  modulation  employed  in  REL  transmitters  of  all 

lations  in  this  country.  power  ratings. 

PiOMer  Maiiftetirert  tf  FM  TriMBittert  Eapleyiig  krmUwg  PhaM-SbIft  MedalatiaR 
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As  featured  in  FORTUNE 


STROIOSCOPIC  ELECTRONS  (contintM^) 

flashes  is  related  to  turntable  speed 
S  in  rpm  and  to  the  number  of 
pictures  P  in  the  moving-picture 
cycle  by  the  equation  SP  =  60/, 
when  the  pictures  are  drawn  so 
that  there  is  one  full  moving-pic¬ 
ture  cycle  on  the  strobogram.  Thus, 
in  Fig.  1,  P  =  60//S  =  60  x  60 
78.26  =  46  pictures,  and  in  Fig.  2, 
P  =  60//S  =  60  X  20  -r-  33.33 
=  36  pictures. 

Turntable  Speed  and  Lights 
Frequency 

The  experimenter  may  wonder 
what  turntable  speed  to  choose  in 
making  his  first  strobogram.  As 
has  already  been  indicated,  if  there 
is  a  choice  between  33  and  78,  33 
should  be  chosen  because  of  the 
longer  period  and  the  consequent 
ease  of  following  the  electron  move¬ 
ments  with  the  eye.  In  fact,  33  is 
about  the  lowest  speed  to  be  recom¬ 
mended,  because  any  advantage  of 
a  lower  speed  would  be  offset  by  the 
disadvantage  of  the  larger  number 
of  pictures  required  for  the  same 
light  frequency. 

In  choosing  a  frequency  for  the 
light  one  should  remember  that  the 


Postwar  RADIO 


QUIET  AS  NIGHT 


The  radio  the  public  will  buy  postwar  must  deliver  Crystal 
Clear  signal — as  though  heard  across  a  still  lake.  Hie 
precision  of  Crystal  Control  is  the  foundation  of  radio 
which  pours  out  of  the  speaker  only  those  sounds  that  went 
into  the  microphone. 


Fig.  3 — Stroboscopic  light  source  op¬ 
erates  at  the  line  irequency  or  o  sub- 
harmonic  thereof 


‘  I 
1 


The  cutting  of  Control  Crystals,  accurate  to  millionths 
of  an  inch,  is  an  art  Pan-El  Labs  have  developed  into  a 
production  operation,  with  consequent  economy,  and  as¬ 
surance  of  scheduled  delivery. 

Having  produced  Crystals  to  the  most  difficult  wartime 
specifications,  we  can  help  you  apply  them  to  peacetime 
electronic  uses. 

P  AN”ELectronic  L  ABoralories,  Inc. 


500  SPRING  STREET,  N.W. 


ATLANTA.  GEORGIA 


higher  the  frequency,  the  greater 
the  number  of  pictures  that  will  be 
required.  On  the  other  hand  the 
frequency  should  be  at  least  20  and 
preferably  30  flashes  per  second  in 
order  to  avoid  flicker.  On  this 
basis  the  60  cps  chosen  for  Fig.  1 
would  seem  too  high;  however,  at 
the  time  this  figure  was  drawn, 
the  author  wanted  a  strobogram 
which  would  be  useful  in  experi¬ 
menting  downward  through  a  wide 
range  of  continuously  varying 
speed  and  frequency  without  en¬ 
countering  the  flickering  effect. 

If  the  reader  follows  the  instruc¬ 
tions  given  at  the  end  of  this  article 
fot  constructing  Fig.  1,  he  may 


Juim  fMS  — ELECTRONICS 


ire 

D/. 
80 
ic- 
Thus, 
60 

'ig.  2, 

33.33 


ht^ 

onder 
>se  in 
.  As 
there 
rg,  33 
f  the 
quent 
move- 
33  is 
ecom- 
ge  of 
)y  the 
imber 


ir  the 
it  the 


op- 

tub- 


eater 
ill  be 
d  the 
0  and 
nd.  in 
this 
’ig.  1 
;r,  at 
rawn, 
gram 
cperi- 
wide 
rying 
t  en- 


SUPER.QUALITY  COILS  AT  REASONABLE  PRICES 

More  and  more  every  day,  the  industry  is  turning  to  Albion 
tor  fast,  quality  and  quantity  production  of  coils,  chokes, 
and  transformers.  That’s  because  here  you  benefit  from 
the  unbeatable  combination  of  management  "know  how," 
skilled  workmanship,  streamlined  facilities,  and  central 
location.  Your  requirements  will  be  given  prompt  and 
thoughtful  attention.  '  - 
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ALBION 

COIIi  COMPANY 

ALBION,  ILLINOIS 

R.  P.  AND  TRANSMITTING  COILS  AND  CHOKESi 
I.  F.  TRANSFORMERS 


Chace  Manganese  Alloy  No.  772  affords 
a  unique  combination  of  engineering 
properties  that  opens  the  way  to  many 
better^lesigned  post-war  products. 


Briefly,  those  properties  are:  an  electrical 
resistivity  60%  higher  than  most  com¬ 
monly  used  alloys  ...  a  temperature  co¬ 
efficient  of  expansion  higher  than  that 
of  any  other  strong  alloy  ...  a  thermal 
conductivity  only  2%  that  of  copper  . . . 
such  strength  and  ductility  that  it  can 
readily  be  machined,  stamped,  drawn, 
flanged,  or  extruded. 


Chace  Alloy  No.  772  is  ideally  suited  for 
low  temperature  resistor  applications 
...  for  the  reduction  of  heat  losses. 


Chace  Alloy  No.  772  is  being  produced 
in  sheets,  strips  and  rods.  Bulletin  No. 
A-942 — detailing  physical  properties  and 
suggesting  applications — is  yours  for  the 
a^ing. 


Thermostatic  fometms  and  Special  Alloys 
1630  BEAMD  AVi  •  DHROir  9,  MICH. 
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(conSniMg) 


save  time  and  effort  by  omitting 
every  other  picture  and  using  30. 
cps  light. 


Stroboscopic  Light  Source  1 

Those  who  wish  to  construct  their  1 
own  light  sources  may  be  interest^  I 
in  the  circuit  in  Fig.  8.  The  tm  >' 
25-watt  lamps  serve  merely  as  rAj] 
sistors,  and  should  be  covered  tiO 
prevent  their  light  from  interfer-l 
ing  with  the  demonstrations.  The^ 
type  631-Pl  cold-cathode  strob^  l 
tron  tube  is  the  same  as  that  use!  I 
in  the  General  Radio  Strobotae.  1 

The  strobotron  tube  emits  the  | 
flashes  of  light.  The  frequency  can 
be  made  60,  80,  or  20  by  adjusting  \ 
the  10,000-ohm  variable  resistance.  : 
This  arrangement  has  proven  espe¬ 
cially  useful  for  obtaining  subhar¬ 
monics  of  the  linp  frequency. 

Electron  Motion  Theory 

>• 

The  brief  outline  of  the  theory 
of  electron  motion  on  transmission 
lines  as  printed  here  is  from  the 
point  of  view  of  the  average  techni¬ 
cian  or  amateur.  This  same  simple 
discussion  is  also  presented  to  col¬ 
lege  students  who  have  had  the  cus¬ 
tomary  mathematical  backgrowd 
and  transmission  line  theory  % 
order  to  strengthen  their  basic  con¬ 
ception  of  the  phenomena. 

In  Fig.  4  the  rectangles  repre¬ 
sent  shorted  Lecher  wires.  The 
electrons  are  oscillating  in  a  fixed 
pattern  at  a  frequency  such  that 
the  corresponding  wavelengfli  is 
equal  to  the  length  of  the  rectan¬ 
gles.  The  pictures  a,  5,  c,  and  d 
show,  in  a  very  exaggerated  fash¬ 
ion,  the  position  of  a  few  repre¬ 
sentative  electrons  at  four  instants 
during  the  cycle. 

In  picture  a,  the  electrons  have 
crowded  around  points  2  and  8,  and 
have  moved  away  from  points  1  and 
4.  Therefore  point  2  is  negative  in 


potential  with  respect  to  point  1  at 
this  instant,  and  point  8  is  nega¬ 
tive  with  respect  to  point  4.  In 
fact,  the  entire  half  wavelength  of 
the  lower  left-hand  wire  centering 
about  point  2  is  negative  with  re¬ 
spect  to  the  wire  just  above,  al¬ 
though  this  difference  of  potential 
Is  greatest  between  points  1  and  2. 

At  this  instant,  all  of  the  elec¬ 
trons  are  standing  still.  They  have 
moved  to  their  extreme  jwsitions, 
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are  now  stopped,  and  will  immedi¬ 
ately  start  back  toward  the  opposite 
extreme  shown  in  picture  c,  where 
the  relative  polarities  of  the 
charges  along  the  wires  have  al] 
reversed. 

At  both  time  a  and  time  c  there  is 
zero  electron'  motion  eversrwhere, 
hence  zero  current  everywhere,  but 
there  is  a  maximum  of  potential 
difference. 

Halfway  between  the  times  of 
pictures  a  and  c  lies  time  of  picture 
b  where  the  electrons  are  moving 
rapidly  and  there  is  more  current 
than  a^  any  other  time.  This  cur¬ 
rent  reaches  its  maximum  at  pointi 
6,  6,  7,  and  8.  These  facts  will  be 
apparent  after  a  brief  examination 


The  urgent  demand^  in  peacetime  days,  by  the  aircraft 
and  radio  industries  for  a  compact,  efficient  D.C.  motor  was 
the  challenge  that  led  Pioneer  to  develop  the  Pincor  BX 
series.  Today  Pincor  BX  motors  flow  from  our  plant  in  a 
steady  stream  to  the  producers  of  aircraft  and  radio  equip- 
ment  for  the  armed  services. 

Pincor  BX  motors,  in  their  classification,  meet  the  varied 
i^uirements  of  aircraft  and  radio  manufacturers  that  demand 
light  weight,  compact  motors  for  efficient  and  dependable 
application.  Pincor  BX  motors  are  direct  drive,  ball  bearing, 
high  speed  units  wound  for  continuous  or  intermittent  duty. 
Shunt,  series  or  split  series  windings  are  for  operation  on 
12  to  24  volt  battery  systems  currently  used  and  may  be 
easily  modified  to  meet  your  product  demand. 

Depend  on  these  rugged  Pincor  quality-proven  motors 
in  the  BX  series.  Send  your  problem  to  Pioneer  engineers 
and  let  them  put  their  years  of  experience  to  work  for  you. 
Consultation  with  these  men  will  not  obligate  you  in  the  least. 


ng.  4 — Electron  positions  shown  ol 
quarter-cycle  intervals  illustrate  the  is- 
formation  that  con  be  demonstrated  by 
a  strobogram 


of  the  electrons  moving  on  the  stro- 
bogram.  Observe  that  the  single 
electrons  at  points  1,  2,  3,  and  4 
never  move.  Thus  there  is  never 
any  current  at  these  points,  which 
are  i  wavelengths  from  the  shorted 
ends  of  the  wires. 

In  picture  b  the  electrons  are 
evenly  distributed,  hence  there  are 
no  potential  differences  anywhere 
at  this  instant,  the  -current  being 
at  its  maximum  and 'therefore  hav¬ 
ing  zero  rate  of  change.  The  same 
is  true  in  picture  d,  where  the  elec- 


DYNAMOTORS  •  CONVERTERS 
GENERATORS 

POWER  PLANTS  •  GEN-E-MOTORS 
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ALL  ELCO  RESISTORS  ARE  PRECISION  WIRE-WOUND 


SPECmCATIONS;- 


"A-l"— 15/32  long  x  Vi"  dia. — Mountcd>I«  with 
6-32  not  or  lilester  screw.  No.  21  tinnod 
copper  wire  leads.  1  to  300,000  ohm 
▼alue — standard  accuracy — non  in¬ 
ductive  pie  wound — '/i  watt,  3i0®  C.  tem¬ 
perature  rise  in  free  air — 100*  C.  maxi¬ 
mum  operating  temperature — 200  D.  C. 
maximum  operating  voltage.  Baked  var¬ 
nish  finish. 

’'A-R"— Same  as  A-l,  with  leads  reversed. 

"B-l"— 15/16  long  x  Vi"  dia. — Mountable  with 
6-32  Oat  or  filester  screw.  No.  21  tinned 
copper  wire  leads.  1  to  500,000  ohm 
vouue — Vi%  standard  accuracy — non  in¬ 
ductive  pie  wound — 1  watt,  30*  C.  tem¬ 
perature  rise  in  free  air — 100*  C.  maxi¬ 
mum  operating  temperature — 300  D.  C. 
maximum  operating '  voltage.  Baked  var¬ 
nish  finish. 


"M"— 1-13/32  long  x  V4"  dia. — Mountable  with 
6-32  screw — '/«  x  .015  thick  strop  terminals 
— non  inductive  wound — 1  meg  ohm  max¬ 
imum  resistance — 600  volts  maximum  op¬ 
erating  voltage — 100*  C.  maximum  oper¬ 
ating  temperature — 1.5  watts — 1%  normal 
occurocy.  Baked  varnish  finish. 


"G"— 15/32  long  x  Vi"  dia. — Mountable  with 
6-32  flat  or  filester  head  screw.  No.  21 
tinned  copper  wire  leads.  1  to  500,000 
ohm  value.  Vi%  standard  accuracy — 
non  inductive  pie  wound  .8  watts,  30* 
temperature  rise  in  free  air.  100*  C.  max¬ 
imum  operating  temperature.  200  D.  C. 
maximum  operating  voltage.  Baked  var¬ 
nish  finish. 


'B-R"—  Same  os  B-l,  with  leads  reversed. 


■:  y  ' 


Temperature  coefficient  is  such  that  a  minus  50°  centigrade 
change  in  temperature  from  plus  22°  centigrade  will  produce  no 
greater  than  plus  .0.1%  change  in  resistance. 


114  West  18th  Street.  New  York,  N.  Y 


Telephone  •Watkins  9-4774-5 
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Al-F — 15/32  long  x  l/j"  diameter.  Mountable  with  6-32  flat  or 
filester  screw  No.  21  Tinned  Copper  wire  leads.  1%  standard 
accuracy.  Non-inductive  pie  wound— '/j  watt,  200  D.C.  maximum 
operating  voltage.  Fungusized  varnish  finish. 


CAN  ALSO  BE  MADE  IN  OTHER  SIZES 
ACCORDING  TO  YOUR  SPECIFICATIONS 
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irons  are  halfway  back  from  the 
condition  of  picture  e  to  the  condi¬ 
tion  of  picture  o.  Moreover,  it  may 
be  seen  that  in  all  pictures  the  aver¬ 
age  electron  density  near  points  5, 
6,  7,*  and  8  is  always  the  same, 
hence  there  is  never  any  potential 
difference  between  these  points. 

Line  Impedance 

Similarly  the  impedance  at  a 
point  along  the  line  can  be  analyzed. 
If  we  break  into  the  line  at  section 
9  of  picture  a  in  Fig.  4  and  look 
toward  the  right,  we  see  a  negative 
potential  on  the  upper  wire  with 
respect  to  the  lower  one.  At  the 
same  place  one  quarter  cycle  later, 
shown  in  picture  b,  we  find  a  cur¬ 
rent  of  electrons  flowing  into  the 
upper  wire  and  out  of  the  lower 
one,  but  no  voltage.  Thus  the  cur¬ 
rent  here  lags  the  potential  by  one 
quarter  cycle;  this  is  the  behavior 
of  an  inductance. 

This  behavior  is  exhibited  to 
greater  or  lesser  extent  everywhere 
between  section  3-4  and  point  8  and 
also  between  sections  1-2  and  6-7, 
still  looking  toward  the  right.  By 
a  similar  analysis,  it  can  be  shown 
that  the  behavior  in  the  remaining 
sections  of  the  line,  again  looking 
toward  the  right,  is  that  of  a  capac¬ 
itance. 

Furthermore,  we  can  draw  con¬ 
clusions  about  open-ended  lines  by 
reasoning  that  the  right  end  of  this 
line  can  be  broken  off  at  section  34 
and  removed,  without  affecting  the 
current  or  voltage  distributed  along 
the  rest  of  the  line,  since  there  is 
never  any  current  at  points  3  and 
4.  Tbe  inductive  or  capacitance 
properties  of  the  rest  of  the  line 
will  remain  the  same  at  all  points, 
and  each  of  these  points  will  be 
one  quarter  wavelength  closer  to 
the  end  of  the  line,  but  this  time 
the  end  will  be  open  instead  of 
shorted. 

This  picture  can  be  shown  by 
means  of  the  strobogram  if  a  card 
is  held  over  the  right-hand  quarter 
section  of  the  line. 


CORRECTS  ''X''  AXIS  IN  MINUTES  OF  A 
DEGREE  TO  MEET  SIGNAL  CORPS  SPECIFICATIONS 


SIMPLE  -  ACCURATE 
Positive  Adjustment 


Angle  adjustment  in  min¬ 
utes  by  micrometer  readrng, 
determined  by  chart.  .  .  . 
Eliminate  complicated  ver¬ 
nier  reading  .  .  .  Enables 
you  to  meet  rigid  SIGNAL 
CORPS  SPECIFICATIONS  in 
minutes  of  a  degree.  .  .  . 


★  WRITE  TODAY  FOR 
DETAILS  ond  PRICES 


VOLKEL  BROS 

MACHINE  WORKS 


Graphical  Construction 

'  The  procedure  used  in  construct¬ 
ing  a  strobogram  such  as  that 
shown  in  Fig.  1  is  first  to  draw  the 
circle  of  equally  spaced,  identical 
rectangles,  46  of  them  in  this  case. 


1943  West  Manchester  -  Los  Angeles  44,  Calif 


Dotignon  end  Manufeciuren  o/ 


SPECIAL  DEVICES  EQUIPMENT 
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Wherever  precision  control  is  of  prime  importance  in  electronic  devices,  this 
CE-309  Thyratron  will  serve  capably  and  efficiently.  It  is  a  mercury  vapor 
filled  rectifier  designed  especially  for  exceptional  service  in  such  operations 
as  handling  primary  currents  of  small  resistance  welders,  motor  control,  etc. 
It  is  quick  starting,  averaging  5  seconds  heating  time  .  .  .  conservatively 
rated  for  2000  hours  ...  in  every  way  a  tube  that  reflects  Cetron  quality 
engineering  and  our  thorough  understanding  of  the  needs  and  problems  of 
tubes  for  industrial  use. 


Bead  Qnlckmall  Conpoa 
Mo.  84  for  catalog  af 
•ar  COMPLETK  I.1ME 
•f  Bectiflero  .  .  .  Photo- 
tabe*  .  .  .  Eleetroaic 

Tnbeo. 
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STROBOSCOPIC  ELECTRONS  (continual) 

numbered  counter-clockwise.  The 
length  of  each  rectangle  should  be 
70  units  and  the  width  about  5 
units  on  some  convenient  scale. 

Next,  make  the  drawing  shown 
in  Fig.  5.  Start  with  line  A,  mak¬ 
ing  the  solid  portion  of  it  70  unit* 
long.  Draw  lines  M  and  AT,  per¬ 
pendicular  to  A  and  crossing  it  17.5 
units  from  the  ends,  leaving  36 
units  between  these  lines. 

Draw  the  circular  arc  with  some 
point  on  A  as  a  center  and  using 


SELENIUM  •  ARGON  •  MERCURY  VAPOR  •  GRID  CONTROL  •  HIGH  VACUUM  •  XENON 


r.  GREEN  ELECTRIC  COMPANY,  Ih 

'1'  '•  '  *  »  *>._  .1  O'  •(  I  .'tllO  '»|N 

ORitM  iXCHANGi  BUILDING  130  CIDAB  STRUT  NIW  YORK  6,  H.  T. 
RICTITIiR  O'.  INOINIIRS 


That  refers  to  engineers  who  have  special  applica* 
tions  for  D.C.  power  and  find  that  we  can  design 
and  build  anything  they  need. 

Metal  plate  or  tubes — high  voltage  or  low — ^high 
current  or  low  —  filtered  or  unfiltered -- anything 
that  calls  for  rectifier  power  is  right  down  our  alley. 

Talk  to  Green  Electric  or  to  their  representatives. 


any  convenient  radius.  Unforr 
tunately  46  divided  by  4  gives  a 
mixed  number,  therefore  take  the 
first  whole  number  less  than  that 
value,  namely  11.  Starting  at  line 
A,  mark  off  11  arcs  each  1-46  of  a 
complete  circle.  (The  pattern  for 
Fig.  2  was  made  by  taking  9  arcs 
each  1-36  of  a  circle.)  Then 
through  the  endpoints  of  these  arcs, 
draw  the  dotted  lines  B  through  L 
parallel  to  A.  Solidify  the  por¬ 
tions  of  these  lines  up  to  17.5  units 
outside  of  their  intersections  with 
M  and  JV.  On  the  last  line,  L,  lay 
off  lengths  of  2,  3,  4,  6,  6,  7,  and  8 
units  working  away  from  M,  in 
either  direction,  or  8,  7,  6,  5,  4,  3, 
and  2  units  working  away  from  N. 
■’  Note  that  these  numbers  add  to 
35.  They  were  selected  after  some 
trial  to  give  the  desired  visual 
effect  in  the  final  picture.  Howevtf  j 
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Fig.  S — Graphical  cotutructton  U  used 
to  locate  eloctroas  along  linos  A  to  I 
from  which  the  strobogram  oi  Fig.  1  it 
drawn 


•lUJAC  ELECnOMlC  COV. 
11  Pork  Place 
New  York  7,  N.Y 


MUMMIMO  «  MUMNllfO  INC. 

202  Emmett  Street 
Newark  5.  N  J 


A.  F.  LYNCH  A  COMPANY 
2424  Enterprise  Street 
Los  Angeles  21,  California 


CtOWN  IHE08TAT 
«  SUPPLY  COMPANY 

1910  Maypole  Avenue 
Chicago  12,  Illinois 


//  yot/n  knitting  your  brow  about  DC  power,  present  or  posf* 
ir«r,  put  your  problem  in  the  lap  oi  a  friendly  Green  engineer. 


1>0WN  90  COSTS! 


OUT  ooes  SrOILASS! 


Hamstning  by  work-spoiling  driver  skids  while  he  used 
slotted  screws,  a  certain  radio  cabinet  manufacturer  made 
a  complete  switch-over  to  Phillips  Recessed  Head  Screws. 
Result:  production  shot  up  like  a  rocket! 


With  this  upward  swing  in  production,  there  was  a  conse¬ 
quent  downward  swing  in  costs.  A  downswing  that  was 
helped  along  plenty  by  the  fact  that  Phillips  Screws  drive 
up  to  50  percent  faster! 


UP  ooes  STRSNOTH! 


On  production  ...  on  costs  .  .  .  yes,  also  on  design,  .  .  . 
use  of  Phillips  Screws  makes  a  big  difference.  Engineered 
for  heaviest  driving  pressures,  they  help  designers  plan 
exceptional  strength  and  rigidity  into  products! 


Saleswise,  too,  use  of  Phillips  Screws  pays  off.  They  not 
only  add  to  a  product's  strength,  smartness,  and  general 
good  looks.  They  also  banish  burrs  that  snag  clothes  and 
sidetrack  sales! 


In  the  Phillips  Recess,  mechanical  principles  are  so  correctly  applied 
that  every  angle,  plane,  and  dimension  contributes  fully  to  screw-driving 
efficiency. 

. . .  It’s  the  exact  pitch  of  the  angles  that  eliminates  driver  skids. 

. . .  It’s  the  engineered  design  of  the  16  planes  that  makes  it  easy  to  apply 
full  turning  power  -  without  reaming. 

. . .  It’s  the  ‘'just-right”  depth  of  recess  that  enables  Phillips  Screw  Heads 
to  take  heaviest  driving  pressures. 

With  such  precise  engineering,  is  it  any  wonder  that  Phillips  Screws 
speed  driving  as  much  as  50%  -  cut  costs  correspondingly? 

To  give  workers  a  chance  to  do  their  best,  give  them  faster,  easier- 
driving  Phillips  Recessed  Head  Screws.  Plan  Phillips  Screws  into  your 
product  now. 


WOOD  SCREWS  •  MACHINE  SCREWS  •  SELF-TAPPING  SCREWS  •  STOVE  BOLTS 

•  •••***  McmI*  In  aff  $lMm,  lypaa  and  hood  atylat  •••••••< 


TIm  M.  M.  Harpw  C«..  ChlMf*.  III.  PhMlI  MMiifa«tvrl«t  C«.,  ChlMW.  IN. 

lataTMtlMti  Straw  C*..  Ottralt,  MUh.  Raadhii  Straw  Ct..  NtrrittMni,  Ra. 

TN  Laaitta  4  StMiaat  C«.,  CImlaaS,  Okla  RutMllBurSMll4WarSB«n4NBtCa..PtrtClMaltr.N.T. 
Maaafattaran  Straw  PraSattt,  Ckitata.  III.  SmvIII  Maaafatlwlat  Ca.,  WatarrllK  Caaa. 

MllftrS  Rivtt  aaS  Matkiaa  Ca.,  MllfarS.  Caaa.  Skaktaraaf  lat.,  Ckitata.  HI- 

Tkt  Natiaaal  Straw  4  Mft.  Ca.,  ClavataaS,  Okla  Tka  Saatklaataa  HarSwara  Hft.  Ca..  Saaffclaataa.  Ctka. 
Ntw  EatlaaS  Straw  Ca.,  Ktaaa,  N.  H.  Tka  Staal  Caaitaay  af  Caaa#  Lt4,  NaailKaa,  CaaaSa 

Parfctr.Kalaa  Cara..  Ntw  Yark.  N.  Y.  WtIvtriaa  Balt  Ca.,  Oatralt  MItk. 

Pawtuakat  Straw  Ca.,  Pawtaakat,  R.  I. 


Aaitrltaa  Straw  Ca..  Praaldaata.  R.  I. 
Atlaatle  Straw  Wtrfci,  Hartfard,  Caaa. 

Tka  Brittal  Ca.,  Watarkary,  Caaa. 

Caatral  Straw  Ca..  Ckitata,  III. 

Chaadlar  Pradaeta  Carp..  Clavalaad.  Okla 
Caatlaaatal  Straw  Ca.,  Naw  Badfard,  Mata. 
Tka  Carkla  Straw  Carp..  Naw  Britala.  Caaa. 
Baaaral  Straw  Mlp.  Ca..  Ckitata.  III. 
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i 

....  and  not  the  least  of  the  fruits  .of 
India,  are  its  mica  and  shellac  which, 
for  more  than  50  years,  have  been  com¬ 
ing  to  us  for  conversion  into  insulations 
which  have  kept  pace  with  technological 
progress.  The  dependability  of  Macallen 
Mica  is  never  {eopardized  by  the  heav¬ 
ier  ’'loads"  placed  upon  it. 


they  were  in  no  way  derived  from 
the  mathematical  theory  of  waves 
on  wires.  In  fact,  they  represent 
an  extreme  exaggeration  of  the  ac¬ 
tual  conditions,  where  these  cur¬ 
rent  drifts 'of  electrons  are  over¬ 
shadowed  even  by  random  motions 
of  the  electrons,  but  they  are  quite 
effective  in  demonstrating  qualita¬ 
tively  the  motions  of  the  average 
electron  positions. 

Transferring  Construction  to 
Strobogram 

Next,  divide  line  A  into  sections 
5  units  long,  as  shown,  and  then 
draw  in  the  straight  connecting 
lines.  The  intersections  of  these 
lines  with  the  parallel  lines,  A 
through  L,  give  the  patterns  for 
placement  of  the  electrons  on  the 
strobogram.  The  next  step  is  to 
draw  two  circles  on  the  strobogram, 
cutting  each  rectangle  at  a  point 
17.6  units  from  either  end.  Then, 
when  transferring  from  the  pat¬ 
tern  line  to  the  strobogram  itself, 
keep  lines  M  and  N  in  exact  align¬ 
ment  with  these  circles. 

Cut  the  pattern  paper  along  line 
L  and  place  the  pattern  along  one 
side  of  the  rectangle  number  11, 
and  transfer  the  points.  Then  turn 
the  same  pattern  line  around  for 
the  other  side  of  the  same  rectangle 
and  transfer  those  points  again. 
-The  following  table  indicates  the 
proper  pattern  for  each  rectangle. 
Rectangle  No.  0  (or  46)  is  the  one 
marked  with  the  arrow  in  Fig.  1. 


Numbers  run 

counter-clockwise 

from  there. 

Pattern  Line 

Picture  Numbers 

A 

0 

23 

1 

22 

24 

45 

2 

21 

25 

44 

D 

3 

20 

26 

43 

>  4 

19 

27 

42 

F 

6 

18 

28 

41 

G 

6 

17 

29 

40 

H 

7 

16 

30 

39 

I 

8 

15 

31 

38 

'  J 

9 

14 

32 

37 

K 

10 

13 

33 

36 

L 

11 

12 

34 

35 

After  all  this  has  been  done,  the 
picture  will  be  iniproved  if  an  extra 
electron  is  “faked  in”  at  each  end 
of  each  rectangle,  because  the 
length  of  each  shorting  bar  is  about 
the  same  as  the  average  distance 
between  electrons. 

The  diameter  of  the  dots^should 
be  larger  thap.the  greatest  distance 
the  dots  move  between  pictures. 
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in  the  usual  mill  fonns  of  bar  and  rod,  sheet  and  strip,  tube 
and  pipe,  and  extruded  shapes.  When  you  do  development 
work  ^e  question  is  sure  to  arise  as  to  which  material  is 
best,  and  which  form  most  economical  to  work.  We  have 
assisted  a  number  of  electronic  manufacturers  solve  perplex* 
ing  problems,  and  will  be  glad  to  Work  with  you  through 
the  Revere  Technical  Advisory  Service.  Write  the  Revere 
Executive  Offices. 


COPPER  AND  BRASS  INCORPORATED 

Founded  by  Paul  Revere  in  1901 

Executive  Offices:  2“^^  Park  Avenue,  New  York  17,N.Y* 
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NEWS  OF  THE  INDUSTRY  c-"- 


Bird 


Network  television;  society  for  instrumentation;  fre¬ 
quency-modulation  publications;  Army  communica¬ 
tions;  notes  on  co-axial  cable;  meetings;  FCC  at  work 

Oassified  Equipment  Shown 


Radar,  radio  relay  systems,  and 
other  previously  secret  equipment 
was  recently  shown  to  members  of 
Congress  and  the  press  at  Fort 
Myer.  Army  Service  Forces  re¬ 
vealed  details  of  radio  relay  sys¬ 
tematised  by  the  Army  to  replace 
wire  circuits.  These  are  capable  of 
operating  twelve  teletypwriter  cir¬ 
cuits  on  one  channel  and  %  simul¬ 
taneously  with  a  transmission  beam 
width  of  only  deg.  Signals  have 
been  relayed  as;  far  as  ,1800  miles 


with  this  particular  equipment. 

Also  at  the  display  was  a  radar 
antiaircraft  artillery  unit  weighing 
2,800  lb.  and  a  lightweight  portable 
unit  capable  of  locating  a  medium 
bomber  within  a  100-mile  range. 
Other  units  included  a  radar-con¬ 
trolled  anti-aircraft  search  light,  a 
radio  detonator  which  sets  off  land 
mines  8  to  20  miles  away  through 
radio  frequencies  selected  by  dial¬ 
ing  a  3-digit  number  on  a  tele¬ 
phone-type  dial. 


Moisture-Fungus  Specs 


The  famous  moisture  and  fungus 
treatment  Specification  71-2202-A 
is  now  superseded  by  two  proposed 
JAN  specifications:  T-162  covering 
treatment  of  communications,  elec¬ 
tronic,  and  associated  electrical 
equ^ment  fer  moisture  and  fungus 
resistance,  and  C-173,  coating  mate¬ 
rials  for 'the  treatment.  .  ^  . 

specifications  include  the 
subjects:  applicable  specifications; 
classifications;  material  and  work¬ 
manship;  general  rekw^ei^ts; 
deteil  f^ptirdihrlenla ;  ^|^ods^*bf 
sampling,  jpspection,  and  test;  and 
packaging,  packing  and  marking 
for  shipment.  Under  general  re¬ 
quirements,'  the  former  specifica¬ 
tion  covers  treatment  -of  parts; 
methods  of  treatment;  non-volatile 
matter  in  the  coating  material ; 
final  drying  of  coating  materials ; 
adjusting  and  final  testing;  and 
marking  of  treated  equipment. 

Specification  JAN-C-173  covers, 
under  the  heading  “methods  of  sam¬ 
pling,  inspection  and  tests’':  classi¬ 
fication  of  tests;  type  or  brand  ap¬ 
proval  tests;  submission  of  samph 
materials;  test  routine;  failures 
inspection  tests  at  a  governmeni 
laboratory;  and  test  methods  oi 
drying  time,  non-volatile  matter, 
viscosity,  water- vapor-diffusion  con¬ 
stant,  dielectric  strength,  resistance 
to  thermal  shock  and  bending,  flam¬ 


mability,  porosity,  adhesion,  fun¬ 
gistatic  valve,  and  effect  of  coating 
material  on  metals. 

Copies  of  both  specifications  are 
available  through  the  Army-Navy 
Electronics  Standards  Xgency  at  12 
Broad  Street,  Red  Bank,  N.  J. 


Installed  on  a  high  mountaintop, 
radar  equipment  is  planned  for 
postwar  use  in  determining  height, 
speed,  and  flight  direction  for  stu¬ 
dying  wild  geese,  hawks,  and  other 
birds,  according  to  Professor  Mau¬ 
rice  Brooks  of  West  Virginia  Uni¬ 
versity,  writing  in -Science. 

The  idea  came  from  an  ornitholo¬ 
gist,  presently  a  naval  officer  in  the 
Pacific,  who  noticed  that  his  ship’s 
radar  equipment  often  detected  the 
presence  of  albatrosses,  man-o’-war 
birds,  and  other  large  species. 

Electronified  Geophysics 

During  April,  the  Society  of  Ex¬ 
ploration  Geophysicists  held  its 
Fifteenth  Annual  and  Fourth  War¬ 
time  Conference,  in  Tulsa,  Okla. 
This  industry,  which  involves 
twenty  or  more  research  and  de¬ 
velopment  laboratories  and  about 
500  field  parties  utilizing  mostly 
.seismic  techniques,  annually  ex¬ 
pends  about  $35  million. 

As  an  example  of  the  degree  to 
which  the  elaboration  of  instrumen¬ 
tation  has  reached,  it  was  pointed 
out  that  a  modem  seismic  record¬ 
ing  unit  '^may  utilize  72  pickups 
feeding  24  channels  of  multiple- 


M«mb«rt  of  (he  InterBofloncd  Brotharhood  oi  Electrical  Workers  in  flie  Philadelphia 
area  watch  a  demonstration  by  instructor  E.  C.  Hubbert  oi  the  Westinghoos* 
Precipitron.  Electronics  classes  ore  being  presented  to  the  union  members  ot  Tempi* 
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irSF  PsCCItlON 


IWSTBVMBNTS 


S'  UHF  PRECISION  FREQUENCY  METER 

^  Completely  portable  Accuracy  0.1  % 

Battery  or  AC-Operated 

Models  ovcdloble  irom  100  to  2000  meqocycles 
with  2  to  1  frequency  coverage  on  each  model. 
^  Available  only  on  high  priority. 

»  RECOMMENDED  FOR:  .  ,  i 

'4:^  #  Production  testing  - 

m  *  Measur(^ent  of  oadllator  drift 
P/  *  Independent  alignment  of  transmitters  and 
receivers  j 

fL'i  *  Precise  measurements  of  frequencies 


C 

r  VHF  HMMONIC  FREQUENCY  GENERATOR 

f  dufjput  voltages  which  are  multi¬ 

pies  oit  10  or  megc^cles  with  CRYSTAL- 
^  i'iOONTOCiLED  accuracy.  "  ' 

^  ;JB|SLECTS  ^or  40  megacycle  series  and  IDEN- 
'  any  .one  of  these  harmonics  by  means  * 

I  of  a  Frequency  Identifier*  which  consists  of  a 
k  filter  providing  high  attenuation  all  voltages 
£  >eKc*pt  that  of  frequency  to  be  identified. 

Hi  recommended  FOR:  ^  .  j 

.  .  the  oalibration  of  receivers,  wavemeters, 
or  using  internal  beat  detector  for  calibration 
^ef  OjKilkitors  and  sigiuil  generators. 

*Spvci/y  frequency  of  Identifier  wanted. 

,f  WBITE  »01  run  DITAILI 


ASSISTANCE  WITH 
YOUR  UHF  PROBLEMS 


If  you  need  assistance  in  tho  dsisign*  numu* 
facture  or  improvement  of  UHF  equipment 
LAVOIE  LABORATORIES  can  be  of  reoL  proc- 
ticol  help  for  two  basic  reasons: 

First  LAVOIE  Engin^rs  are  specialists 
in  the  UHF  field. 

Second  LAVOIE  shop  technique  and 
equipment  ore  especially  developed  for 
ACXnJRATE,  economicol  UHF  production. 

We  are  prepared  to  give  you  meb^oefif  ^of  this 
service  either  in  the  form  of  technical  adviee 
in  the  improvement  of  new  or^old,prodttcte« . . 
or  in  the  actual  development  of  neW'  ideoe 
"from  the  ground  up."  Your  ingoirfeiT  are., 


solicited 


■  •t”  . 


SAOIO  ENCONIEBS  AMD  MAMVrACIUUIS 

MORQANVItti,  N.  J..:^  . 


Specialists  in  The  Development  of  UHF  Equipment 
and  in  The  Manufacture  of  UHF  Antennas 
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^HARRIS 


In  prewar  day*,  equfjp{;i^  with 

Hard*  compnM^gL^rubfc^^^lcj^^  ^ a|^ tearinga*  as  original 


dij^rimination  a-v-c  amplification 
with'recording  on  a  24«lement 
cillograph.  Between  200  and  300 
tubes  may  be  used  in  a  single  unit. 

Officers  elected  for  1945-6  in¬ 
cluded:  president — Henry  C.  Cor¬ 
tes,  Magnolia  Petroleum;  vice- 
president— J.  J.  Jakosky,  Univer¬ 
sity  of  Southern  California;  secre¬ 
tary-treasurer— Cecil  H.  Green, 
Geophysical  Service;  and  editor— 

L.  L.  Nettleton,  Gulf  Research  & 
Development.  Past  president  is  W. 

M.  Rust  Jr.,  Humble  Oil  &  Refining 

Washington  Telecast 

A  relay  system  of  microwave 
transmitters  and  receivers  now 
joins  Washington  with  Philadel¬ 
phia.  Recently,  the  first  television 
program  ever  picked  up  from 


to  c6l1tlB< 


vice.  Have  tMe  same  Ifai^s  nibber  sii|^k^  2|n4  hirings  and 
will  always lipv.e  thetii  becau$€  span  life  is  longer 

^iinitS;#<|uipped 

with  stm^-l^is^ngs. 

^aew  mod^%itl  j^o  have  Harrfi 


Washington  was  put  on  the  air  by 
the  Philadelphia  transmitter  of 
Philco  Corp.  As  shown  on  the  ac¬ 
companying  map,  six  booster  sta¬ 
tions  were  used  to  carry  the  pic¬ 
tures  from  the  District  of  Columbia 
to  WPTZ. 


...  -  •Sf.--  ■  '  y ,A. '  •  ■ 


...  ■:^V' 

V*  '  '■  ' 


PRODUCTS  COMPANY 

CLEVELAND  4,  OHIO,  U.  S.  A. 
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Sp0€iaUfd  Kubbf  fngliiMrs 
and  Sola  Manufattunn  •#* 
VIBRATION  IN- 
SULATORS  (MOUNTS) 

7m^  bearings 

7«VS^  COUPUNGS 
HARRIS  COMPRESSrO 
RUBIER  BEARINGS 


ABC  Network 

“This  is  the  Blue  Network"  as  a 
radio  signature  will  be  dropped  on 
June  15  and  replaced  by  the  term 
“American  Broadcasting  Co."  Blue 
is  the  oldest  network  designation 
now  in  use  and  was  originated  only 
a  few  months  after  NBC  formed 
the  first  radio  network  to  be  known 
for  years  as  the  NBC  Red. 

Instrument  S<»ciety 

According  to  a  declaration  of  pol* 
icy  issued  by  the  Instrument  So¬ 
ciety  of  America,  the  objective  of 
the  new  society  is  to  advance  the 
arts  and  sciences  connected  with 
theory,  design,  manufacture,  and 
use  of  instruments  in  the  various 
technologies,  to  encourage  research, 
to  foster  education,  to  advance  the 
standards  of  science  and  engineer- 
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A  1,000-MILE  MISSION — safety  dependent  on  recog¬ 
nition  by  friends  and  identification  of  foes.  Courage 
and  prayer,  skill  and  a  crystal,  have  brought  him 
back  —  a  crystal  that  controls  communication 
between  our  units  by  means  of  pre-arranged  wave¬ 
lengths.  And  protecting  this  crystal  from  moist 
salt  air,  preventing  its  clouding  or  “crazing”  — 
guarding,  too,  the  sensitive  metal  contacts  from 
corrosion  —  is  a  tiny  black  holder  molded  from 
Bakelite  phenolic  material  BM-7156. 

The  U.  S.  Signal  Corps  found  that  Bakelite 
BM-7156  offered  far  more  resistance  to  moisture 
permeation  than  other  molding  compounds'for  this 
vital  application.  Designers  and  product  engineers, 
likewise,  will  find  BM-7156  outstandingly  service 
able  for  instrument  housings  and  covers,  where 
ever  delicate  electrical  conductors  must  be  kept 
corrosion-free.  Besides  moisture  resistance, 
Bakelite  BM-7156  provides  lightness  in  weight, 
chemical  resistance,  dimensional  stability,  and 
good  electrical  qualities. 

Write  for  copy  of  Booklet  7P,  “A  Simplified 
Guide  to  Bakelite  and  Vinylite  Plastics.”  It 
describes  and  illustrates  the  great  variety  of 
plastics  and  resinous  products  offered  by  Bakelite 
Corporation  for  the  solution  of  diversified  product 
design  problems. 


BAKELITE  CORPORATION 
Unit  of  Union  Carbide  and  Carbon  Corporation 

30  East  42nd  Stheet,  New  York  17,  N.  Y 


BAKELITE 


MOLDING 

PLASTICS 


TRADE  -  MAHt\ 
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ing  and  to  extend  and  broaden  the 
usefulness  of  the  instrument  pro¬ 
fession. 

Participation  will  be  classified 
by:  honorary  members,  members, 
student  members,  and  sustaining 
members.  The  organization  is  to 
be  governed  by  an  executive  council 
consisting  of  president,  vice  presi¬ 
dent,  treasurer,  executive  secre¬ 
tary,  and  directors — one  of  which 
can  be  elected  by  a  local  chapter 
having  60  or  more  members. 
Smaller  chapters  will  be  repre¬ 
sented  by  directors-at-large  elected 
on  the  basis  of  one  per  100  mem¬ 
bers.. 

Further  details  can  be  secured 
from  Richard  Darnell,  recording 
secretary  for  the  organizing  activ¬ 
ity,  Box  4730,  Washington,  D.  C. 


IRE-FM  Discussion 

Transcripts  are  now  available  of 
the  discussions  held  in  January 
during  the  IRE  Winter  Technical 
Meeting  at  which  the  position  of 
fm  in  the  radio  spectrum  was  con¬ 
sidered.  Price:  $3.00. 

The  discussion,  which  was  under 
the  chairmanship  of  Dr.  W.  L 
Everitt,  was  participated  in  by  two 
dozen  or  so  prominent  speakers  in 
the  field  including  Major  E.  H. 
Armstrong,  R.  A.  Hackbusch,  H.  H. 
Beverage,  Allen  B.  DuMont,  C.  M. 
Jansky  and  D.  G.  Fink,  on  leave 
from  Electronics. 


In  transmitting  light  power  loads  between  two  points,  it  is  often 
possible  to  design  a  simpler,  lighter,  more  compact  product 
with  Flexible  Shafting  than  with  gears. 

You'll  find,  tod,  that  it  pays  to  specify  Walker-Tiimer  Flexible 
Shafting  on  jobs  like  these  —  for  smoother  power  flow,  more 
sensitive  control,  trouble-free  operation.  Into  this  product, 
we've  packed  all  the  "know-how"  picked  up  in  years  of  manu¬ 
facturing  our  own  flexible  shaft  machines  ...  in  years  of 
working  with  other  manufacturers  on  problems  of  power 
transmission  and  remote  controL  Let  us  know  if  we  can  put 
that  experience  to  work  for  you! 


Founder  Gone 

One  of  the  early  names  in  the 
radio  industry  was  Thordarson, 
makers  of  perhaps  the  first  trans¬ 
formers.  The  company  was  founded 
by  Chester  H.  Thordarson,  immi¬ 
grant  to  the  United  States  from 
Iceland.  Recently,  in  Chicago,  at 
the  age  of  78,  Mr.  Thordarson  died. 
He  had  still  been  acting  in  an  ad¬ 
visory  capacity  to  the  company  he 
had  launched,  and  which  was,  al' 
most  simultaneously,  being  sold  to 
McGuire  Industrie  by  its  former 
owners — Burgess  Battery  Co.  The 
company  will  continue  to  operate  as 
a  separate  entity. 

Communications  Costs 

Excluding  land,  buildings,  and  in¬ 
stallation,  the  following  figures  rep¬ 
resent  estimated  costs  of  the  Army 
communications  system  which  to¬ 
tals  $162  million:  radio  systems  in- 
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In  order  to  eliminate  the  radio 
interference  caused  by  high-fre¬ 
quency  impulses  radiated  from 
almost  every  type  of  electrical 
apparatus,  Breeze  pioneered  the 
ragineering  and  manufacture  of 
Aidding  for  aircraft,  automotive, 
iQarine  and  industrial  engines.  EUich 
application  presented  specialized 


problems  which  Breeze,  with  its 
wide  backgroimd  of  experience  in 
the  field,  has  been  well  equipped  to  ~ 
overcome.  Tbday  Breeze  Shielding 
has  stood  the  tests  of  18  years  of 
service,  and  is  constantly  being  im¬ 
proved  to  meet  new  needs. 

In  the  electronic  age  of  tomorrow, 
the  thorough  shielding  of  electrical 


equipment  of  all  tjrpes  will  be  of 
even  greater  importance.  Tb  manu¬ 
facturers  or  users  of  such  equip¬ 
ment,  Breeze  engineering  and  pro¬ 
duction  facilities  make  it  America’s 
Headquarters  for  Radio  Ignition 
Shielding.  For  a  complete  analysis 
and  recommendation,  call  in  a 
Breeze  shielding  engineer. 
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stalled  overseas  number  215  esti¬ 
mated  at  ^17  million,  and  38  in- 
stalled  in  this  country  at  |3  millioi; 
$7  million  worth  of  teletype  and 
tape  equipment  is  installed  overseas 
against  $3  million  domestically;  the 
Alaskan  ,  communication  system 
comes  to  ^  million;  $86  millioi 
worth  of  wire  systems  are  installed 
overseas  against  $40  million  domes¬ 
tic;  $1  million  worth  of  cables  an 
located  overseas;  and  deep  sea  ca¬ 
bles  run  to  $1  million. 


Ambrose  Fleming  Dies 

In  Sidmouth,  Devon,  England, 
April  19,  Sir  Ambrose  Fleming  died 
at  the  age  of  95.  Inventor  of  the 
diode  or  Fleming  valves — ^based  on 
the  Edison  effect  and  later  to  be 
evolved  into  the  triode  by  deForeit 


Attatk  nONHRED  Crystal 
Micrephenat  with  Modal  D>104 


— Sir  Ambrose  was  the  author  of 
early  texts  on  electromagnetic  wave 
phenomena  and  radio  telephony. 
He  was  also  a  charter  contributor  to 
Electronics,  writing  about  trans¬ 
atlantic  television  possibilities  in 
1989. 

Active  to  the  last,  he  had  been 
identified  with  British  electronics 
as  president  of  the  Television  So¬ 
ciety  of  London. 


VERY  radio  engineer  will  xemember  this 
microphone,  and  although  today  it  is  but  one  of 
Astatic's  extensive  line  of  Crystal  and  Dynamic 
Microphones,  Model  D-lOd,  with  but  few  minor 
changes,  continues  in  demand  and  production.  It 
is  on  performance  such  os  this  .  .  .  dependable 
products  rendering  long  and  efficient  service  .  .  . 
that  Astatic  looks  (^rtimistically  into  the  days  ahead. 
Even  now,  in  its  xnodemly  equipped  laboratories  at 
the  new  Coxmeout  (Ohio)  plant.  Astatic  engineers  core 
working  on  hficrophones.  Phonograph  Pickups  and 
similar  devices,  new  in  design  and  operating  effi- 
ciency,  for  a  brighter  tomorrow. 


FM  for  Education 

Experiments  and  surveys  com¬ 
prise  the  proposed  agenda  of  a 
unit  on  educational  use  of  radio 
suggested  by  John  W.  Studebaker, 
U.  S.  Commissioner  of  Education, 
reporting  on  activities  during  the 
last  fiscal  year  of  the  office. 

According  to  his  report,  there  ia 
a  lively  interest  in  recorded  aa 
well  as  live  radio  programs  and  in 
the  establishment  of  technical 
facilities  for  radio  reception  and 
distribution  through  schools. 

A  new  booklet  published  by  the 
.U.  S.  Office  of  Education  is  en¬ 
titled  “FM  for  Education”  and  in¬ 
cludes  suggestions  /for  planning, 


"You'll  HEAR  MORE 
from  Astatic" 


ASTATIC  Crystal  Devices 
manufactured  under  Brush 
Development  Co.  patents. 


D  Corporation 

CO  N  N  EAU  T,  OHIO 

INCANAMi  CANADIAN ASTATKirO,  TODONTtX  ONTAKO 


licensing,  and  utilizing  educational 
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Rear  view  of  new  FOSTER  ROBOT" 
TESTING  APPARATUS.  Open  panel 
reveals  complex  electrical  units. 


Front  view  of  "ROBOT."  Controls 
are  few  and  easy  to  operate.  High- 
precision  readings  visible  at  a  glance. 


FOSTER  AUTOMATIC  "ROBOT"  ELIMINATES  HUMAN 
ELEMENT  IN  TRANSFORMER  INSPECTION 


This  is  the  new  Foster  "Robot"— an  ingenious  Poster 
development  designed  to  eliminate  fallible  human 
judgment  in  the  final  test  and  inspection  of  Foster 
transformers. 

The  "Robot"  is  never  tired.  Its  judgment  never  fails.  It 
has  no  memory,  and  no  conscience — it  accepts  or 
rejects  automatically.  All  in  one  operation  this  stern 
mechanism  tests  core  loss,  turns  ratio,  leakage  resist¬ 
ance  and  winding  resistance.  All  Foster  transformers 
must  meet  the  "Robot's"  requirements,  both  for  usual 
running  conditions  as  well^  as  a  high  specified  safety 
margin.  And  the  "Robot"  does  this  vital  work  faster. 


more  accurately  and  more  uniformly  than  was  ever 
possible  before. 

Designed  to  meet  the  heavy  demands  of  Foster's  war¬ 
time  commitments,  the  new  Foster  "Robot"  will  con¬ 
tinue  as  an  integral  part  of  Foster  testing  equipment 
after  the  war.  It  is  one  more  assurance  that  your 
peacetime  Foster  transformers  will  maintain  the  high¬ 
est  possible  standard  of  performance.  And,  because  it 
is  a  time-saver,  the  "Robot",  together  with  Foster's 
other  streamlined  techniques,  will  actually  save  you 
money. 


BOB  REID 

810  West  57th  StrMt 
Indianapolis  5,  Ind. 
Tolnphona  Broadway  2725 


BAUMAN  AND  BLUZAT 
2753  Wost  North  Avonuo 
Chicago  47,  ill. 

Tolophono  Humbolt  6809-10-11-12 


THE  A.  P.  FOSTER  COMPANY 
BARREH  BORDER 

11  W.  42nd  St.,  Now  York  18,  N.  Y. 
Tolophono  PEnntylvania  6-9133 


SPECIALISTS  IN  BUILDING  TRANSFORMERS  SINCE  1938 

A.  P.  FOSTER  COMPANY 

TRANSFORMER  ENGINEERS  &  MANUFACTURERS 

719  WYOMING  AVENUE,  LOCKLAND  15,  OHIO 
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f-m  radio  stations  owned  and 
operated  by  school  systems,  col- 
leges,  and  universities. 

•As  stated  in  the  introduction, 
this  has  been  prepared  to  acquaint 
educator^,  school  board  members, 
and  other  citizens  with  the  unusual 
opportunity  technological  develop¬ 
ment  has  brought  within  the  reach 
of  education.  The  publication  is 
purchasable  from  the  Superintend¬ 
ent  of  Documents,  Government 
Printing  Office,  Washington  25, 
D.  C.,  for  20  cents  a  copy. 

Contents  include:  FM — An  Op¬ 
portunity  for  Education,  a  state¬ 
ment  by  James  Lawrence  Fly;  FM 
— What  It  Is  and  What  It  Holds  for 
Education ;  FM — What  It  Will  Cost, 
a  breakdown  of  facilities  and  sam¬ 
ple  of  a  station  budget;  How  Can 
an  F-M  Educational  Station '  Be 
Used?;  What  Audiences  Gan  Edu¬ 
cational  F-M  Stations  Serve;  Steps 
to  Take  to  Acquire  an  F-M  Sta¬ 
tion;  an  appendix  including  notes 
on  FCC  application  forms,  a  table 
for  computing  f-m  station  service 
areas  and  costs,  and  a  sample  of 
FCC  form  40,  application  for  new 
noncommercial  educational  broad¬ 
cast  station  construction  permits. 
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Aeronautical  Standardization 

Under  the  auspices  of  its  stand¬ 
ards  and  air  transportation  com¬ 
mittees,  AIEE  is  maintaining  ac¬ 
tivities  in  standards  works  of  aero¬ 
nautical  electrical  equipment.  Four 
subcommittees  of  the  air  trans¬ 
portation  committee  have  been  re¬ 
cently  set  up  for  this  purpose.  They 
are:  (1)  an  aircraft  electrical  sys¬ 
tems  subcommittee  chairmanned  by 
R.  H.  Kaufmann  and  assigned  to  re¬ 
port  on :  fundamental  electrical 
problems,  ways  of  finding  the  abili¬ 
ties  and  limitations  of  equipment, 
procedures  for  analysis  of  system 
performance,  and  general  applica¬ 
tion  practices ;  (2)  an  aircraft  elec¬ 
trical  control  and  protective  devices 
subcommittee  chairmanned  by  R.  A. 
Millermaster  and  assigned  to  the 
preparation  of  standards  and  codes 
for  the  equipment;  (3)  an  aircraft 
wire  and  cable  subcommittee,  chair¬ 
manned  by  W.  S.  Hay  and  assigned 
to  the  preparation  of  standards 
and  codes  covering  rating,  testing 
and  application  of  wires  and  cables; 
and  (4)  an  aircraft  el^trical  rotat¬ 
ing  machinery  subcommittee  to  pre¬ 
pare  standards,  codes  and  defini- 


P  Specialized  mindpower  —  specialized  techniques  — 
at  work  creating  specialized  products  for  every  appli¬ 
cation'  in  the  electronic  and  communications  fields. 

t  Freed’s  exceptional  record  for  meeting  and  exceeding 
the  toughest  requirements  for  transformers  ordered 
by  the  Armed  forces  was  made  possible  by  exclusive 
laboratory  facilities  and  manufacturing  techniques 
which  have  developed  new  and  important  contribu- 
peacetime  use.  If  your  problems  require 
trained  mindpower,  Freed’s  facilities  are  avail- 
able  to  you. 

FREED  TRANSFORMER  CO. 

720  SPRING  STREET 
NEW  YORK  12.  N.  Y. 
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Until  the  war  is  finally  over,  the  public  must 
wait  to  share  the  benefits  of  recent  technical 
developments  in  electronics. 

It  is  no  secret  that  under  the  stimulus  of 
"military  necessity”,  progress  has  been  far 
greater  during  the  past  four  years  than  under 
any  previous  periodsof  much  longer  duration. 

In  the  production  of  electronic  equipment 
capable  of  functioning  effectively  during  vio¬ 
lent  combat  actions,  the  faaor  of  "cushion¬ 
ing”  to  reduce  vibration,  transmitted  noise, 


and  shock,  becomes  infinitely  more  impor¬ 
tant — and  more  baffling — than  under  normal 
conditions. 

Rubber,  well  engineered,  has  proved  the 
one  satisfactory  insulating  material  for  this 
purpose.  Fortunately  the  techniques  and 
skills  developed  to  accomplish  this  will  be 
invaluable  when  the  electronics  industry 
turns  its  full  effort  to  the  design  and  manu¬ 
facture  of  postwar  equipment. 


SERVING  THROUGH  SCIENCE 


Listen  to  Science  Looks  Forward" — new  series  of  talks  by  the  great  scientists  of  America— on 
the  Philharmonic-Symphony  Program.  CBS  network,  Sunday  afternoons,  3:00  to  E.  W.  T. 

UNITED  STATES  RUBBER  COMPANY 

1230  SIXTH  AVENUE  •  ROCKEFELLER  CENTER  •  NEW  YORK  20,  N.  Y.  •  In  Caaadat  DOMINION  RUBBER  CO.,  LTD. 
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transformer 


ANDREW  CO 


363  EAST  75th  STREET 
CHICAGO  1  9,  ILLINOIS 


tions  with  immediate  attention  tl 
d-c  apparatus.  1 

Adopted  by  the  AIEE  air  trans 
portation  committee  for  one  year’ 
trial  use  is  a  publication  titled  “Re 
port  on  Proposed  Standard  Volt 
ages  for  Aircraft  Direct-Curren' 
Equipment.”  Copies  are  available! 
from  AIEE  headquarters,  33  West 
39th  St.,  New  York  IS,  N.  Y. 


Films  on  Plastic  Design ' 

Recently  released  and  previewed 
in  New  York  by  Bakelite  Corp.  are 
two  sound  films  planned  to  aid  the 
engineer  designer  whose  specialty 
has  been  other  than  plastic  de 
sign.  The  first  is  titled,  “Selectinf 


OR  TRANSOCEANIC  RADIO  COMMUNICATION 


Material.”  It  starts  by  surveying 
the  manufacture  of  thermosetting 
material  and  shows  the  hundred* 
of  types  available,  each  with  specific 
physical  properties  and  character¬ 
istics.  It  demonstrates  how  the  de¬ 
signer  can  use  a  technical  data 
check  chart  to  discover  the  best  ma¬ 
terial  for  a  given  use. 

The  second  film  is  titled  “Prod¬ 
uct  Design  and  Molding  Technique 
for  Thermosetting  Plastics.”  This 
sequel  to  the  first  takes  up  the  prob¬ 
lems  of  the  molder  after  the  correct 
thermosetting  material  has  been 
selected.  It  starts  with  a  general 
outline  of  molding,  surveys  the 
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Fairchild  offers  an  unusu¬ 
ally  mounted  ‘floating’  design  for  low- 
pressure,  dynamic  pickup.  Designed  for 
radio  broadcast  and  other  exacting  trans¬ 
cription  requirements,  it  reproduces  all 
of  the  quality  and  natural  beauty  of  re¬ 
corded  music  or  speech  with  full  nat¬ 
uralness. 

All  microscopic  undulations  —  that  de¬ 
termine  the  quality  of  the  transcfiption— 
are  picked  up  without  distortion  even 
from  heavily  modulated  grooves. 

How?  By  means  of  several  Fairchild 
patented  design  features:  Let’s  start  with 


the  3 'ounce  cartridge  mounted  on  a  two- 
point  suspension  in  the  pickup  head  cast¬ 
ing.  It’s  the  only  vertical  moving  mass  i% 
the  -Fairchild  assembly.  High  and  low 
spots  in  the  record  disc  need  only  displace 
its. 3  ounce  weight  instead  of  the  total 
weight  of  the  entire  mounting  arm.  This 
unusual  mounting  method  affords  a  near¬ 
uniform  stylus  pressure  of  25  grams  — 
even  under  unfavorable  playing  con¬ 
ditions. 

Next,  the  pickup  head  is  mounted  in 
the  famous  Fairchild  tone  arm  with  cone 
ball  bearings.  Lateral  drag  is  reduced.  And 


still  another  important  source  of  distor¬ 
tion  and  record  wear  is  eliminated. 

Finally,  there  is  no  overhang  of  the 
tone  arm  with  consequent  inertia  — an¬ 
other  cause  of  difficulty  when  playing 
warped  records  or  on  uneven  turntables. 
The  tone  arm  floats  at  any  required  ad¬ 
justable  height  above  the  disc. 

Descriptive  and  priority  data  on  the 
newly  perfected  Fairchild  Lateral  Dynamic 
Pickup  and  Transcription  Turntable  are 
now  available.  Address  New  York  Office: 

-  10th  Avenue,  New  York  18;  Plant: 
88-06  Van  Wyck  Blvd.,  Jamaica  1,  N.  Y. 
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Fairchild  Lot 


Dynamic  Pickup 


TlOATiG’ 


IKeduceA  and  ^econd  ^ecin' 


wall  thickness,  ribbing,  tapers,  fil¬ 
lets,  domed  surfaces,  effective  styl- 
ing,  surface  treatments,  flash  or 
parting  line,  holes,  bosses,  threads 
in  plastic,  metal  inserts,  and  toler¬ 
ance  in  dimensions. 

Both  films  are  particularly  well 
handled  from  the  point  of  view  of 
combining  photography  with  hand- 
drawn  animation.  Things  that 
can  be  photographed  are  handled 
by  that  method  while  actions  such 
as  those  which  take  place  inside  a 
mold  are  added  to  clarify  the  ex¬ 
planation. 

So  much  information  is  concen¬ 
trated  into  these  films  that  special 
slide-film  versions  have  been  pro¬ 
duced  so  that  the  instruction  can  be 
slowed  up  where  necessary.  16-nmi 
prints  are  available  without  cost 
and  further  information  can  be  ob¬ 
tained  from  Technical  Film  Li¬ 
brary,  Bakelite  Corp.,  Unit  of 
Union  Carbide  and  Carbon  Corp.. 
300  Madison  Ave.,  New  York  17, 
N.  Y. 

F-M  Police  Radio 

In  Kentucky,  the  city  of  Louisville 
has  recently  installed  a  completely 
new  f-m  police  radio  system  to  re¬ 
place  its  first  police  radio  installa¬ 
tion  made  more  than  18  years  ago. 
Now  60  police  cars  and  40  miscel¬ 
laneous  units  of  the  fire  depart¬ 
ment,  FBI  and  state  and  county 
police  are  radio-equipped. 

Under  the  old  set-up,  15  to  20 
percent  of  the  radio  coverage  was 
completely  dead  and  30  percent  was 
by  no  means  dependable.  Besides 
giving  100-percent  coverage,  the 
f-m  installation  permits  intercar 
communication. 


CKCKSAaRONTASKONDI 


ROTOBRIDGE 


The  Automatic  Robot  Inspector 


Instantaneous  and  accurate,  the  RotobTidge  functions  with 
robot-like  fidelity  in  checking  wiring  errors,  resistance  and 
reactance  values.  ^ 

Designed  for  continuous  24-hour  duty,  the  Rotobridge  does* 
your  bidding  exactly.  Do  you  wish  a  10%  resistance  toler¬ 
ance  at  one  point?  A  25%  capacity  tolerance  at  another 
spot?  The  Rotobridge  gives  it  to  you— automatically  and 
accurately. 

An  error  detected?  The  Rotobridge  stops  cold,  flashes  on  a 
red  blinking  signal,  which  winks  insistently  until  the  defect 
is  attended  to. 

The  Rotobridge  can  be  put  to  work  on  several  small  sub- 
assemblies  or  on  a  complete  set,  involving  as  many  as  120 
circuits.  Want  to  inspect  a  30  or  40  tube  set-up?  Two  or 
three  of  these  robots,  working  simultaneously,  will  do  the 
trick  .  .  in  five  minutes  flat! 

Write  hr  complete' details. 


Notes  on  Co-axial  Cable 

To  INCREASE  knowledge  among  en¬ 
gineers  of  the  characteristics  and 
applications  of  high-frequency 
coaxial  cable,  the  Intelin  Division  of 
Federal  Telephone  and  Radio  Corp. 
recently  conducted  a  field  trip 
through  their  laboratory  and  fac¬ 
tory.  Several  new  and  not  widely 
known  cable  properties  were  illus¬ 
trated. 

Pulse  technique  and  the  increas¬ 
ing  power  used  at  high  frequencie.s 
have  required  a  cable  with  stable 
high-voltage  insulation.  Corona, 
which  both  decreases!  the  cable 
power-factor  and  increases  noise 
level,  is  especially  troublesome.  The 


Communication  Measurements  Laboratory 

120  Greenwich  Street  •  New  York  6,  N.  Y. 
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AtOVEt  S*ri«t  4«  KAAR  radiotol*. 

phon*,  showing  5  channol 
tronsmittor  and  crystal- 
controllod  rocoivor 
mounttd  sido  by  sido. 

BELOW:  Samo  units  mounted  in  o 
difforont  manner,  and 
showing  how  transmitter 
slides  out  for  servicing. 


•  SIMPLE  TO  SERVICE  . . .  when  four  screws 
are  released,  the  transmitter  slides  out  like  • 
leHer  file. 

•  ZERO  STANDBY  CURRENT,  made  possible 
by  instant- heating  tubes,  reduces  drain  on 
batteries,  yet  there  is  no  waiting  period  for 
tubes  to  watm  up  before  sending  a  message. 

•  ONLY  ONE  TUBE  TYPE  is  used  in  the  trans-  ^ 
miner.  This  simplifies  replacement. 

•  PITS  ANYWHERE  . . .  transmHter  may  be  se¬ 
cured  above  or  below  the  receiver,  or  on  either 
side  of  it.  Transminer  and  receiver  cabinets 
are  10*  high,  13'  wide,  13*  deep. 


Easily  attessible! 

MANY  SPECIAL  FEATURES 


KAAR 

INSTANT 

- -  HEATING 

RADIOTELEPHONES 


new  KAAR  50-watt  series 
fers  lower  battery  drain 


Low  battery  drain,  obtained  through  the  use  of  instant¬ 
heating  tubes,  is  one  of  the  many  special  features  in 
the  new  KAAR  Series  46  radiotelephone  which  make 
this  equipment  so  popular  for  police,  hre,  sheriff,  util¬ 
ity,  and  other  emergency  use. 

Kaar  engineers  packed  years  of  experience  into  the 
development  of  this  new  equipment,  making  it  un¬ 
surpassed  for  almost  any  emergency  requirement.  The 
50-watt  transmitter  is  designed  for  either  five  channel 
or  single  channel  operation— mobile  or  fixed— with  a 
standard  frequency  range  from  1600  to  6000  Kc.  The 
receiver  may  be  either  tuneable  or  fixed  tuned  crystal- 
controlled,  as  desired.  Furnished  with  separate  power 
supply  for  operation  on  117  volts,  60  cycle  AC;  or  12, 
32,  or  1 10  volts  DC. 


KAAR  ENGINEERING  CO. 

PALO  ALTO,  CALIFORNIA,  U.  S.  A. 

Export  Agonft:  FRAZAR  &  HANSEN,  301  Clay  St.,  San  Francisco,  Calif. 
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solid  dielectric,  polyethylene,  ex¬ 
truded  onto  the  inner  conductor 
must  be  free  from  air  holes  which, 
as  Mr.  Warner,  who  conducted  the 
technical  discussions  of  the  trip, 
explained,  could  set  up  high  elec¬ 
tric  stresses  thereby  producing 
corona.  It  also  must  adhere  to  the 
inner  conductor.  Because  of  the 
high  coefficient  of  contraction  on 
cooling  (12  percent)  of  the  thermo¬ 
plastic  insulation,  it  must  be  cooled 
gradually.  This  problem  has  been 
solved  by  using  a  continuous-flow 
water  bath  some  hundred  feet  long, 
the  water  temperature  along  the 
tank  being  reduced  about  every  six 
feet. 

Cable  is  tested  both  continuously 
in  production  and  by'  sample  for 
breakdown.  Corona  can  be  detected 
by  change  in  cable  loss  or  by  in¬ 
crease  in  noise  of  the  detected  sig¬ 
nal  received  from  a  cable  under 
high  voltage.  In  both  tests,  the  volt¬ 
age  at  which  corona  sets  in  is 
definite  and  within  narrow  limits. 

A  problem  not  noticeable  at  low 
frequencies  but  which  produces  ir¬ 
regularities  in  cable  properties  at 
high  frequencies  is  unavoidable 
periodic  variation  in  t]|fl^nufac- 
turing  process.  For  l^|ppie,  if 
there  is  a  slight  eccentricity  or  an 
irregular  tooth  in  the  gear  train  of 
a  cable  drag,  the  cable  will  be  pulled 
through  a  stage  in  its  manufacture 
with  a  slight  pulsation.  This  vari¬ 
ation  in  drag  will  produce  a  slight 
change  in  electrical  parameters  at 
regular  distances  along  the  cable. 
If  the  cable  is  operated  at  a  wave¬ 
length  of  which  this  distance  is  a 
quarter  wave,  reflections  from  the 


It  doesn’t  matter  to 

C.  M.  H.  Stainless  Steel  Bellows! 


You  can’t  choose  the  temperatures  of  each  bellows  application, 
but  you  can  use  a  product  engineered  to  perform  with  equal  effi¬ 
ciency  ...  at  both  ends  of  the  thermometer!  We  mean  C.M.H. 
Bellows,  made  of  18-8  Austenitic  Stainless  Steel,  with  a  working 
range  of  sub-zero  to  a  scaling  point  of  1800°  F.— wide  enough  to 
meet  practically  any  heat  or  cold  requirement. 

Notice  below  the  other  advantages  stainless  steel  and  C.M.H. 
design  bring  you.  Check  and  compare . . .  and  we  think  you’ll  want 
the  full  stoi^  of  C.M.H.  Stainless  Steel  Bellows! 

Ask  for  Chicago  Metal  Hose  Form  SS  B  2  on  which  to 
submit  your  bellows  requirements.  It  will  save  you  time 
.  .  .  assure  more  accurate  transmittal  of  essential  data. 


ir  Corrosion  resistant  qualities  of 
stainless  steel  enable  wider  appli¬ 
cation  of  C.M.H.  BELLOWS. 

ic  Multiple  ply  construction  gives  even 
greater  strength  factors  when  needed. 

if  Ferrous  fittings,  attached  by  Cir¬ 
cular  Seam  Welding,  assure  perma¬ 
nent,  leakproof  joints. 

'A'  Uni-metal  assemblies  avoid  the 


costly  troubles  encountered  where  bi¬ 
metal  types  or  solder  joints  are  used. 

'A'  Long  lengths  are  standard  produc¬ 
tion  permitting  economical  use  of 
C.M.H.  Stainless  Steel  BELLOWS  for 
many  unusual  types  of  applications. 

'k  Better  delivery  schedules  are  pos¬ 
sible  because  C.M.H.  BELLOWS  are 
standard  production  products. 


Flexible  Melal  Hose  for  Every  Industrial  Use 


The  magazine  being  held  by  William  P. 
Lear,  president  of  Lear  Incw  holds,  pre- 
loaded  spools  of  wire  for  the  recorder 
incorpoxoted  in  the  compony's  postwor 
home  radio  receivers.  As  shown  here, 
the  magazine  snaps  into  place  on  the 
front  panel  of  the  console,  does  awoy 
with  threading  and  handling  of  the 
wire 


CHICneO  mETRLHOSE  Corporation 

I  I  I  I  I  mRVUIOOD.  ILLINOIS 


.Plants:  Maywood  and  Elgin,  III. 
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"CLIENT  WILL  BUY 
A  BUSINESS" 

If  some  of  your  War  activities  cannot  be  continued  profitably  in 
Peacetime,  then  perhaps  a  client  of  ours*  can  help  you. 

Our  client  wishes  to  buy  a  going  business  or  a  complete  depart¬ 
ment  of  a  permanent  organization. 

This  is  to  help  them  in  the  rapid  expansion  of  a  growing  concern 
whose  success  is  due  to  Electrical  and  Electronic  Engineering  talent, 
backed  by  proven  merchandising  ability. 

Anything  that  can  be  made  and  sold  to  any  branch  of  Electrical 
Communications  will  interest  them;  this  includes  Radio,  Telephone, 
Telegraph,  Television,  Radar,  Wire  Photo,  Sound  on  Film,  Wire  or 
Disc.  An  accessory  widely  used  in  these  fields  would  be  ideal. 

Also,  any  items  that  would  carry  their  technical  ability  into  Indus¬ 
trial  markets  or  into  Air,  Ground  or  Marine  Transportation  would 
be  attractive. 

They  are  particularly  interested  in  products  with  protected  positions 
either  by  virtue  of  patents,  special  "know-how”  or  limited  markets; 
however,  they  would  be  glad  to  consider  situations  relating  to  mass 
markets. 

They  prefer  products  whose  quality  demands  Engineering  and 
Manufacturing  skill  thereby  justifying  above  average  sales  prices  and 
careful  selling  attention. 

If  you  will  be  forced  to  stop  work  on  any  of  your  projects  after 
V-day,  either  because  they  are  out  of  line  with  your  Peacetime  activi¬ 
ties  or  because  they  have  insufficient  sales  volume  to  be  of  interest, 
then  our  client  would  like  to  meet  you. 

They  would  like  to  study  your  situation  with  reference  to  their 
ability  to  take  over  one  of  your  projects,  either  now  or  later,  and 
continue  it  on  a  mutually  profitable  basis. 

All  answers  will  be  held  confidential.  Please  reply  to: 


•  MERCHANDISING«ADVERTISING* 

739  BOYLSTON  ST.  BOS  ION  16,  MASS. 


*  We  are  authorized  to  furnish  the  name  of  our 
client  if  requested  on  your  business  letterhead. 


■"fM 


Manufacturers  have  continually 
called  upon  the  modern  facilities 
of  Tech  Lab  Subcontracting  De¬ 
partment  to  assist  them  in  the 
production  of  unusual  and  vital 
electronic  equipment.  Our  Engi¬ 
neering  Department  is  ready  to 
assist  you  with  your  production 
problems. 


'"•*  for 
eorbon 


irregularities  will  reinforce  each 
other.  The  effect  can  take  a  number 
of  forms — all  of  which  are  annoy, 
ing.  The  frequencies  at  which  such 
irregularities  become  apparent  art 
extremely  high  and  in  general  caa 
be  made  to  fall  outside  the  operat¬ 
ing  band  of  the  cable. 

Mechanical  and  chemical  prop- 
erties  of  cable  have  been  steadily 
improved.  Resistance  to  moisture 
absorption  of  the  insulation  and 
sheath  have  been  found  to  be  the 
best  fungus  protection.  For  flexi¬ 
bility  a  woven  outer  conductor  it 
best  but,  not  being  solid,  it  permib 
some  field  leakage.  Double-layer 
outer  conductors  eliminate  most  of 
the  leakage.  Additional  shielding 
can  only  be  obtained  with  a  sacri¬ 
fice  in  something  else — chiefly  a  dis- 
proportional  rise  in  cost. 

An  interesting  side  light— quite 
evident  once  pointed  out  but  not 
generally  thought  of — is  that  the 
dielectric  loss  of  the  insulation  is  so 
low  that  it  cannot  be  heated  by 
high-frequency  dielectric  h’eating 
techniques.  Besides,  at  about  10 
Me,  where  dielectric  heating  equip¬ 
ment  usually  operates,  it  is  most 
difficult  to  heat  water  so  it  is  not 
feasible  to  dry  the  powders  used  in 
cable  manufacture  by  that  process 
either. 


Facsimile  Radiophotos 


Acme  Newspictures,  Inc.  is  asking 
FCC  for  construction  permit  to 
build  a  Class  2  experimental  station 
in  the  home  of  L.  A.  Thompson. 
Rocky  River,  Ohio.  Mr.  Thompson 
is  chief  engineer  of  the  company. 
Facilities  would  be  used  to  test 
facsimile  and  radiophoto  transmis¬ 
sion  by  fm.  One-way  transmission 
of  signals  is  proposed  to  a  number 
of  cities  on  five  different  frequen¬ 
cies.  Power  would  be  1000  watts. 


Electronics  of  the  Future 


An  articulate  believer  in  a  tre¬ 
mendously  expanded  electronic  in¬ 
dustry  after  the  war  is  Dr.  C.  B. 
Jolliffe,  vice-president  in  charge  of 
RCA  Laboratories,  who  spoke  on 
the  subject  recently  before  a  joint 
Indianapolis  meeting  of  AIEE  and 
IRE. 

He  said  that  without  much  imag¬ 
ination  it  was  possible  to  see  a  6- 
or  even  10-biIlion  dollar  electronic 
industry.  Speaking  about  televi- 
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KARP  facilities  and  men,  skillful  in  engineering 
and  fabricating  metal  parts  and  products  of 
simple  or  complex  design,  are  your  extra 
hands.  In  design,  our  engineering  depart¬ 
ment  has  helped  solve  the  knottiest  of  prob¬ 
lems.  In  production  and  deliveries,  our 
facilities  have  been  praised  for  maintaining 
and  beating  standards  and  schedules,  in 
cost,  KARP  extensive  stocks  of  dies  have 
saved  thousands  of  dollars  for  customers. 
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HERMETICALLY  SEALED 


Hermetically  sealed  Advance  Relays 

maintain  their  original  efficiency  under  condi¬ 
tions  that  soon  ruin  or  dangerously  impair  other 
types  of  relays.  Dust,  moisture,  oil  or  fungus  can’t 
reach  the  precisely  adjusted  parts.  The  low  atmos¬ 
pheric  pressure  of  high  altitudes  can’t  cause  failure 
through  arcing  or  condensation.  That  these  relays  are 
tamper-proof  is  another  advantage.  And  basically, 
like  all  Advance  Relays,  they  have  the  stamina  to  re¬ 
sist  the  severe  shock  and  vibration  of  battle,  as  has 
been  so  abundantly  proved  on  all  war  fronts. 

TYPE  H-1600 

Double  pole,  single  throw.  (May  be  had  in  single 
pole,  double  throw.)  Full-floating  armature  suspen¬ 
sion  minimizes  friction  between  frame  and  armature. 
Pure  silver  contacts  are  standard,  with  palladium  or 
platinum  alloys  on  spc*cial  order.  Wiping  contacts 
insure  clean  contact  surfaces.  All  steel  parts  cadmium 
plated  to  withstand  the  200-hour  Salt  Spray  Test.  All 
brass  and  bronze  parts  nickel  plated.  All  laminated 
phenolic  parts  moisture-and-fungus-proofed.  Coil  is 
wound  with  highest  grade  enamel  wire  and  insulated 
with  100%  cellulose  acetate  with  a  final  vacuum 
varnish  impregnation.  Dimensions  are:  height  of 
case  only,  2";  diameter  1-5/8".  Mounting  screws 
and  solder  lug  terminals  project  5/16"  below  case. 

Any  Advance  Relay  can  be  furnished  in  hermeti¬ 
cally  sealed  containers  on  special  order.  When  you 
select  Advance,  you  will  have  relays  exactly  as  you 
want  them.  Our  engineers  are  at  your  service.  Write 
today  for  full  information. 


ADVANCE  ELECTRIC  &  RELAY  CO. 

1260-1262  W.  Second  Street,  Los  Angeles  26,  Calif. 


sion,  he  pointed  out  that  engineers 
in  that  field  cannot  be  satisfied  until 
they  have  made  it  possible  to  proj. 
ect,  in  the  home,  pictures  of  ade¬ 
quate  size  in  color  of  major  hap¬ 
penings  wherever  they  occur  in  the 
United  States  or  in  any  other  part 
of  the  world. 

He  also  discussed  the  construc¬ 
tive  peacetime  aspects  of  radar  and 
visualized  the  effect  on  communica¬ 
tion  that  may  result  from  develop¬ 
ments  in  u-h-f  radio  relay  systems 
using  the  techniques  of  wire  com¬ 
munication  without  many  of  its 
limitations. 

Rail  Radio  Test  Truck 

A  HIGHWAY  LOCOMOTIVE— a  spe 
cially  fitted  truck — is  being  used  by 
Bendix  Radio  division  of  Bendix 
Aviation  Corp.  to  execute  cruising 
tests  on  railroad  radio  equipment 
under  conditions  simulating  those 
of  actual  railroad  applications. 

Cruising  within  a  10-mile  radius 
of  the  radio  and  electronic  labora¬ 
tories  of  the  company,  the  uni: 
maintains  continuous  communica¬ 
tion  to  report  location  and  type  of 
terrain.  Information  developed  has 
already  led  to  the  solution  of  num¬ 
erous  interference  problems. 

Plea  for  Frequencies 

It  has  been  suggested  to  FCC  by 
Press  Wireless,  Inc.  that  not  less 
than  15  frequencies  in  the  range 
from  5,000  to  20,000  kc  be  redis¬ 
tributed  from  other  communica¬ 
tion  companys  to  PreWi.  One  of 
the  company’s  arguments  is  that  it 
uses  only  about  20  percent  of  the 
frequencies  assigned  to  all  the 
radio  telegraph  companies  but 
transmitted  44.8  percent  of  the  to¬ 
tal  wordage  of  all  carriers  in  the 
first  six  months  of  1944,  as  well  as 
67  percent  of  the  total  of  radio¬ 
photos. 

MEETINGS  TO  COME 

June  5;  Society  For  Measure¬ 
ment  &  Control,  Symposium  on 
Self-Actuated  Regulators  for  Tem¬ 
perature,  Pressure,  and  Liquid  Lev¬ 
el;  Essex  House,  Newark,  N.  J-! 
R.  H.  Gray,  secretary,  1  Whippoor¬ 
will  Way,  Mountainside,  N.  J. 

June  13-14 ;  Radio  Manufacturers 
Association,  Board  and  Executive 
Committee  Meetings  only;  Stevens 
Hotel,  Chicago,  Ill.;  Bond  Geddes. 
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S  MA6NET 


#  "Boy,  what  a  sign!  Looks  like  a  bunch  of  destroyers  swinging  into 
column.  Wonder  why  they  put  it  up  where  we  can  see  it  every  day 
on  our  way  to  the  gap  where  we  work."  .  .  .  It's  meant  for  you,  son, 
and  others  like  you  because  it  has  a  lot  to  do  with  the  leaking  from  the 
pails  of  energy  you're  carrying.  It's  your  job  to  deliver  a  certain  amount 
of  magnetic  flux  at  the  gap  and  these  curves  will  help  you  do  just  that. 


Magnetic  systems  cannot  be  made  leak-proof.  It  is  possible  to  compute 
quite  accurately  what  to  allow  for  leakage  in  any  design  but  this  takes 
scores  of  abstruse  equations,  reams  of  paper  and  cups  of  black  coffee. 
There's  a  much  simpler  method,  one  that  is  sufficiently  accurate,  for 
determining  the  Leakage  Factor  F.  It  con  be  found  from  the  curves  on 
the  billboard  using  the  simple  circuit  designs  on  the  left.  The  value  of 
1.35  can  be  assumed  for  Constant  f. 


With  values  for  constant  F  and  f  determined,  the  energy  equation  con 
be  solved.  Full  details  are  given  in  our  booklet,  PERMANENT 
MAGNET  DESIGN.  Send  for  a  copy.  Study  it  and  if  you  would  like 
any  assistance  in  designing  your  magnets,  coll  on  us. 


CINAUDAGRAPH 

CORPORATION 
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How  Much 
Leakage? 


PIONEER  MANUFACTURERS  OF  PERMANENT  MAGNET  DYNAMIC  TRANSDUCERS 


secretary,  1317  F  St.  N.  W.,  Wash¬ 
ington  4,  D.  C. 

June  21 ;  Fort  Worth  Electronics 
Club,  High  Frequency  Heating,  by 
J.  L.  Caudry,  Texas  Electric  Ser¬ 
vice  Co.;  Texas  Hotel,  Fort  Worth; 
W.  H.  Farrington,  secretary,  3200 
Ryan  Ave.,  Fort  Worth  4,  Tex. 

June  25-29;  American  Institute 
OF  Electrical  Engineers,  Sum¬ 
mer  Technical  Meeting;  Detroit, 
Mich. ;  H.  H.  Henline,  secretary,  33 
West  39  St,  New  York  18,  N.  Y. 
.  .  .  Cancelled. 


^Vjj^aff^tcoustical 


WASHINGTON  NEWS 

Radio  Receiving  Tubes.  Present 
production  of  certain  critical  types 
of  radio  receiving  tubes  is  about  30 
percent  below  both  the  industry’s 
own  forecasts  and  military  require¬ 
ments.  To  accommodate  Army  and 
Navy  needs  in  excess  of  production, 
a  plan  has  been  adopted  by  WPB  to 
shift  plant  facilities  to  areas  where 
more  labor  of  the  type  necessary  is 
available.  No  immediate  improve¬ 
ment  in  civilian  supply  is  visualized. 


L.  M.  Heineman 

■  President 
Permoflux 
Corporation 


Electronic  Engineers.  Produc¬ 
tion  of  radio,  radar  and  sonar 
equipment  requires  that  the 
straight  application  of  induction 
rules  and  regulations  not  be  ap¬ 
plied  to  electronic  engineers  who 
are,  as  a  group,  young  men.  This  is 
the  view  of  Captain  J.  B.  Dow, 
USN,  Director  of  Electronics  for 
the  Bureau  of  Ships.  He  announced 
that  every  ppssible  effort  is  being 
made  to  reconcile  conflicting  de¬ 
mands  for  manpower  as  they  arise. 


Permoflux  engineering  is  directly  responsible  for  mony 
history-making  war  communication  improvements. 
Our  dynamic  headphones/  speakers,  microphones, 
midget  transformers  and  other  acoustical  products 
have  made  notable  contributions  in  performance,  de¬ 
pendability  and  progressive  design. 


If  in  your  development  of  communication  equipment 
requiring  acoustical  components,  you  are  interested  in 
availing  yourself  of  exceptional  engineering,  design 
and  manufacturing  talent,  we  invite  you  to  turn  over 
your  problems  to  us.  Our  staff  of  competent  acousti¬ 
cal  engineering  experts  is  ready  and  able  to  give  you 
immediate  cooperation. 


Lead  Supply.  Further  restrictions 
have  been  placed  on  the  use  of  lead 
since  the  supply  has  become  in¬ 
creasingly  critical.  It  can  be  used 
only  for  end  products  that  have 
been  investigated  thoroughly  as  to 
their  essentiality  in  the  militarj' 
program  and  civilian  economy,  ac¬ 
cording  to  WPB.  The  amended  or¬ 
der  lists  64  permissive  uses  for 
lead  and  eliminates  previous  cate¬ 
gories  of  total  restrictions,  unre¬ 
stricted  uses,  and  quota  percentage 
restrictions. 

Construction  Permits.  Accord¬ 
ing  to  a  recent  action  of  FCC,  the 
requirement  that  construction  of  a 
station  begin  within  60  days  from 
the  date  of  grant  of  the  construc¬ 
tion  permit  has  been  deleted  for 


PERMOFLUX  CORPORATION 

4900  WEST  GRAND  AVE.,  CHICAGO  39,  ILL, 
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HERE'S  ONE 
THING  YOU 
(AN  DO  ABOUT 
THEM  NOW. 


J 


Perhaps  by  the  time  you  read  this,  all  frequency  allocations 
will  have  been  pretty  well  settled.  You'll  be  thinking  about 
how  your  present  equipment  will  fit  into  the  future. 

Browning  Laboratories  have  always  designed  and  manufac¬ 
tured  soundly  engineered  and  ruggedly  built  equipment  for 
specific  services.  Right  now  every  available  manhour  goes 
into  design  and  manufacture  for  the  Armed  Forces.  But, 
looking  ahead,  if  you'd  like  Browning  to  have  a  converter 
for  your  specific  needs,  tell  us  how  you'd  like  it. 

This  applies  to  both  AM  and  FM  receiving  equipment. 
Tear  out  this  page  now,  as  a  reminder,  or  write  us  a  letter. 


p- 


#BR0WNING 


LABORATORIES.  INCORPORATED 
WINCHESTER.  MASSACHUSETTS 
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(Thh  it  tin  third  in  a  tariai  of  four  adverliiomontt  ditcuuing  tho  major  function!  of  pormanont  magnott) 


TRACTIVE  EFFORT 
from 

PERMANENT  MAGNETS 

The  power  to  attract  magnetic  materials  led 
to  the  discovery  of  the  lodestone— the  earliest 
known  form  of  permanent  magnet.  The  same 
force  has  served  mankind,  since  antiquity,  in 
the  compass.  This  tractive  effort  is  now  em¬ 
ployed  industrially  in  three  ways. 

1*  For  holding  and  lifting  magnetic  materials. 
Magnetic  materials  are  held  in  place  for  assem¬ 
bly  or  other  operations,  by  means  of  magnetic 
chucks  or  jigs.  Magnetic  separators  extract 
tramp  iron  or  other  magnetic  substances  from 
non-magnetic  materials.  They  function  in  such 
devices  as  coin  selectors  in  vending  machines. 

2*  To  produce  tension — replacing  mechanical 
springs  in  various  applications  where  tension 
in  another  form  is  required.  This  principle  is 


used  on  thermostats,  pressure  controls,  switches, 
and  similar  devices. 

3*  To  transmit  motion  without  mechanical  con¬ 
nections.  Permanent  magnets  can  reproduce 
motion  from  one  part  to  another  through  a 
seal — as  in  the  flow  meter  and  other  packing¬ 
less  drives. 

Indiana  Steel  is  the  largest  exclusive  manufac¬ 
turer  of  permanent  magnets,  established  for 
over  35  years.  Without  obligation,  our  engi¬ 
neers  will  be  pleased  to  consult  with  you  on  any 
of  your  problems  involving  their  possible  appli¬ 
cation.  Write  for  copy  of  technical  booklet: 
"Permanent  Magnets  Have  Four  Major  Jobs." 


^  THE  INDIANA  STEEL  ^ 
*  PRODUCTS  COMPANY* 

6  NORTH  MICHIGAN  AVENUE  •  CHICAGO  2,  ILLINOIS 


Spoeialitft  in  Pnrmanont  Magnoft  Sine*  1910 


COPYRiaHT  1949,  THC  INDIANA  tTCCL  PRODUCT*  COMPANY 


894  BROADWAY. .  .  .  NEW  YORK  3,  N.  Y 

Telephone:  ALgonquin  4-4770 


BAKELITE  SHEETS, 
RODS  AND  TUBES 


€RE1 

suggests  that  you- 


The  Technical 
Knowledge  of 
Your  Employees 

by  means  of 

CREl 

GROUP  TRAIXIIVG 

For  Professional 
Self-Improvement 

^  Prepare  your  technical 
staff  to  meet  the  challenge  of 
p  o  s  t-w  a  r  radio-electronic 
technological  demands. 

•  If  your  organization  plans  engage¬ 
ment  in  post-war  radio-electronics, 
your  technical  personnel  must  know 
FM — television — Ultra  High  Fre¬ 
quency  Techniques,  and  all  other 
phases  of  war-developed  electronics 
technology;  and,  of  course,  a  thorough 
and  complete  knowledge  of  the  funda¬ 
mentals  of  practical  radio-electronics 
engineering. 

The  CREI 
“Employers’  Plan’’ 
for  group  training  will: 

1.  Increase  the  technical  abilities  of 
your  radio-electronu's  personnel . 

2.  Enable  them  to  perform  their  duties 
more  efficiently  and  in  less  time. 

3.  Increase  the  value  of  their  services 
to  your  organization. 

No  company  lime  is  required  for  this 
training  ...  it  is  accomplished  by 
spare-lime,  liome  study. 

The  CREI  “Employers’  Plan”  is 
useful  for  the  up-grading  of  technical 
personnel  in  manufacturing,  AM,  FM, 
and  television  broadcasting,  communi¬ 
cations,  industrial  •  electronics,  includ¬ 
ing  the  following: 

Engineers  Testern 

Engineering  Aidefi  Tecliiiiciuns 

l.tfboratory  Atisiniantii  Field  ^'ervireiiiL'ii 
In^pectori  iiislallers 

Main!enunce  Men 

The  CREI  “Employers’  Plan”  for 
group  training  is  tailored  to  meet  each 
individual  organization’s  requirements. 

Your  request  will  promptly  bring 
an  outline  of  the  plan,  as  now  in  use 
with  other  organizations,  and  intimate 
details  will  follow  when  your  particular 
needs  are  known.  No  obligation  or 
cost,  of  course. 

CAPITOL  RADIO 

EIVOIIVKERIXC  I!\\ST1T1:TE 

E.  H.  RIETZKE,  President 
Home  Study  Cournet  in  Practical  Radio- 
E,  ictronict  Enfineering  for  Profetsional 
Self-Improvement 

Dept.  E-6,  3224— 16th  St.,  N.W. 

WASHINGTON  10,  D.  C. 

Contractors  to  the  U.  S.  Navy— f.  S.  Coast 
Guard  —  Canadian  Brnadrastinft  Corp.  — 
Producers  of  Well-trained  Technic-il  Radia- 
men  tor  Industry 


NKON  PILOT  LIGHTS 

tami  iHESt  mroiTtm  FttURts: 


Penetrating  orange-red  glow  .  .  .  tong  life  .  .  .  low  current 
consumption  .  .  .  Resistance  to  vibration  and  shock  . .  .  Operate 
direct  on  high  voltage  circuits  .  .  .  Emit  practically  no  heat-  — 
These  advantages  of  Neon  Glow  Lamps  ore  enhonced  by 
“SIGNAL"  Pilot  Light  Assemblies.  We  manufacture  o  complete 
line,  featuring  types  fitted  with  Full-View  Plastic  Heads.  Spe¬ 
cialists  in  supplying  completely  assembled  units,  housing  G.E. 
or  Westinghouse  Lomps.  Send  specifications  for  prompt  esti¬ 
mates  and  suggestions  . . .  Write  for  Catalog. 


We  can  furnish  Army  and 
Navy  specification  materials 
from  our  representative  local 
stocks.  On  special  mill  ship* 
ments  we  can  give  prompt 
delivery.  Also  complete  fabri* 
cation  service  backed  by  20 
years  of  experience. 


ELECTRICAL 
INSULATION  CO.,  INC 


12  Vestry  St. 
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Today,  metal  mesh  knit  fromiNCO  Nickel  Alloys 
does  all  these  varied  jobs. 

Tomorrow?  Perhaps  it’s  the  answer  to  an 
electronic  problem  now  on  your  drafting  board. 

For  Knit  Metal  Mesh,  product  of  the  Metal 
Textile  Corp.,  Orange,  N.J.,  has  many  properties 
that  point  to  its  wide  future  use  in  electronics. 

Knit  from  Monel,  Nickel  or  Inconel,  it  is  rust¬ 
less  corrosion-resistant,  tough,  strong,  able  to 
withstand  high  temperatures.  In  addition,  its 
special  linked-Ioop  design  is  flexible,  highly  re¬ 
sistant  to  breakage,  unusually  strong  on  the  bias. 
It  offers,  for  instance,  a  Arm  fabric  for  grids  be¬ 
cause  the  linked  loops  allow  normal  expansion 
when  the  grid  is  heated,  and  return  the  fabric  to 
its  original  shape  as  the  grid  cools. 

The  knit  fabric  holds  together  even  when 
made  of  very  fine  wire  (.0045  diameter),  and 
with  as  few  as  4  or  5  openings  to  the  inch. 

For  further  information  about  mesh  knit  from 
the  Inco  Nickel  Alloys... and  for  other  tech¬ 
nical  service  on  metal  problems... address: 
The  International  Nickel  Company,  Inc.,  67 
Wall  Street,  New  York  5,  N.  Y. 


SONll  •  ‘’K"  MONIL  •  ”5"  MONEL  •  MONEL  •  MONEL  •  IN«ONEL  •  “Z''  NICKEL  •  NICKEL  •  SfcMt...S(rir...««tf...rirM«c...wir«. 
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CINEMA  ENGINEERING  CO. 

Established  1935  •  Burbank  *  California 


the  case  of  radio  stations  other  than 
broadcasting.  The  requirement* 
that  construction  be  completed 
within  eight  months  after  the  earlil 
est  possible  date  of  commencement 
is  now  in  force,  while  the  60-day 
and  six-month  limits  still  apply  to 
broadcast  service. 


ioise,  Siervice  life 


License  Renewals.  A  more  de¬ 
tailed  review  is  to  be  conducted  by 
FCC  when  passing  upon  applica¬ 
tions  for  license  renewals  by  broad¬ 
cast  stations.  In  accordance  with 
this  policy,  a  number  of  stationa 
have  been  asked  to  supply  informa¬ 
tion  showing  why  the  percentage 
of  commercial  time  on  their  statim 
log  is  substantially  in  excess  of  the 
percentage  projected  in  the  original 
application  made  by  the  station  for 
its  construction  permit. 


VARIATEN  contacts  and  brush 
surfaces  make  contact  over  their 
entire  area  because  the  contacts 
are  ground  flat  and  the  brushes 
stone-lapped,  not  buffed.  Buff¬ 
ing  produces  rounded  surfaces 
and  therefore  a  ’’point”  contact 
highly  susceptible  to  noise.  Vari- 
aten  brushes  move  from  one 
contact  to  the  next  without  rock¬ 
ing  motion.  The  resulting  per¬ 
pendicular  spring  pressure  at  all 
positions  allows  us  to  take  ad¬ 
vantage  of  the  natural  resiliency 
of  metals  to  provide  a  com¬ 
pletely  flat  contact  over  the  en¬ 
tire  brush  surface  at  all  times 
and  so  reduce  noise  and  length¬ 
en  service  life. 

No  carbon  resistors  ore  osed  in 
any  Vorioten  Mixer . . . 

All  are  of  stable,  wire-wound 
construction.  Most  are  step  type. 
Where  quiet  operation  is  the 
major  consideration,  we  recom¬ 
mend  ladder  type  mixers  because 
the  circuit  requires  only  one  con¬ 
tact  brush  operation  on  the  input 
side  of  the  circuit  and  any  pos¬ 
sible  brush  noise  is  therefore  at¬ 
tenuated  along  with  the  signal. 

By  all  means  compare  circuits, 
construction  and  features  of 
these  mixers.  From  the  hundreds 
of  Variaten  attenuators  you  may 
select  the  attenuators  best  adapt¬ 
ed  to  your  specific  needs.  Write 
for  the  Variaten  Catalog  today. 


VARIATEN  §1218 

"T"  Qrcuit—lVi  db  per  step;  30  to  600 
ohms  impedance.  Price,  F.O.B... $17.30 


Musical  Instruments.  Idle  and 
excess  critical  materials,  subject 
to  certain  conditions,  can  be  used 
by  manufacturers  of  musical  in¬ 
struments  to  fill  military  or  Vet¬ 
erans  Administration  orders  ir¬ 
respective  of  general  restrictions, 
according  to  WPB.  These  materials 
include  steel,  brass,  tin  in  solder 
and  nickel  for  plating  functional 
parts.  Chromium ;  copper,  except  in 
brass ;  neoprene ;  nickel,  except  for 
plating  functional  parts;  rubber; 
tin  except  in  solder;  and  zinc,  ex¬ 
cept  in  brass,  are  still  completely 
prohibited.  Methyl  methacrylate 
and  phenol  formaldehyde  plastics 
previously  on  the  prohibited  list 
have  been  removed  in  the  amended 
order.  Musical  instruments  include 
any  electrically-amplified  instru¬ 
ment  and  any  amplifier  therefor  ex¬ 
cept  radios,  phonographs  and  ar¬ 
ticles  designed  primarily  as  toys. 


VARIATEN  §1156 
Ladder  Grcuit—lVidbper  step;  30  to600 
ohms  impedance.  Price,  F.O.B... $12.30 


Turnover.  According  to  a  report 
from  Secretary  of  Labor  Perkins, 
only  3.3  percent  of  the  workers  on 
payrolls  of  factories  manufacturing 
radio  equipment  gave  up  their  jobs, 
as  contrasted  to  a  figure  for  all  20 
major  manufacturing  groups  of  4.S. 


Repair  Servioe  Guim:.  A  summary 
of  regulations  has  been  prepared 
by  the  Office  of  Civilian  Require¬ 
ments  of  WPB  to  serve  as  a  guide 
to  iqaintenance  and  repair  person¬ 
nel.  Including  all  data  up  to  March 
23,  1945,  the  publication  includes 
sections  covering  controUed  mate¬ 
rials,  motors,  solder,  radio  repair 
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#  Here  is  the  quick,  easy  way  to  duplicate  tracings,  line  drawings, 
specifications,  black  and  white  prints.  Van  Dyke  negatives  or 
blue  prints!  The  Bruning  Model  2  BW— Copyflex  Continuous  Printer 
fits  into  desk'top  space— yet  gives  you  the  advantages  of  continuous 
photographic-process  production.  Do  not  confuse  this  Bruning 
Printer  with  the  less  efficient  "copy  box”  type.  Used  with  three  trays  and 
a  simple  drier  (readily  available),  the  Model  2  produces  Copyflex 
prints.  At  the  flick  of  a  switch,  the  Model  2  becomes  a  BW  Printer 
for  producing  easy-to-read  Black  and  White  Prints— and  these 
prints  are  developed  with  an  inexpensive  BW  developing 
■nachine.  Get  all  the  facts  about  the  versatile  Model  2  Continuous 


Printer— mail  the  coupon  for  full  information! 


NIW  YORK 

Ci»y 


CHICAGO 


Boston 
Milwoukoo 
Son  Francisco 


Detroit 

Nowork 

Stottlt 


lOS  ANOflES 

Houston 

Pittsburgh 


Charles  Bruning  Company,  Inc., 

4712>18  Montrose  Avenue,  Chicago  41.  Illinois 

Please  tend  me  complete  information  on  your  Model  1 
BW— Copyflex  Continuous  Printer— and  on  other  Bruning 
printing  and  developing  machines  for  making  Bruning 
Black  and  White  Prints. 


Address . . 
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parts,  repair  parts  and  materials  ij 
general,  tools  and  special  equip, 
ment,  and  procedure  to  obtain  m&. 
terials. 


FCC  ACTS 


n/tt  (‘AiMriTuiiM 

849  North  Kedzie  Ave.,  Chicago  51,  Illinois 


To  permit 
this  atation 
WSCC 

Savannah,  Ga. 


WFTL 
Miami,  Fla. 

WLB 

Minncapolif,  Minn. 
KALB 

Alexandria,  La. 


Jtracy  City,  N.  J. 


A  Success  Secret  of 

CAPACITRONS 

The  Capacitron  reputation  for  progressive  de¬ 
sign,  superior  craftsmanship  and  dependable 
service  is  backed  by  a  continuous  research  pro¬ 
gram  covering  every  capacitor  manufacturing 
operation.  No  Capacitron  production  process  is 
ever  given  a  chance  to  become  "standard  pro¬ 
cedure"— it  is  always  an  engineering  project  — 
always  open  for  immediate  improvement. 
Through  this  system  of  method  contnl  has  come 
unquestioned  leadership  for  Capacitron  Oil, 
Wax  and  Electrolytic  Capacitors  .  .  .  our  cus¬ 
tomers  call  it  Quality. 


Telephone  VAN  Buren  3322 


Conway,  S.  C. 
KOIN 

Portland,  Ora. 

KETJ 

San  Francisco,  Calif. 

WERC 
Eric,  Pa. 

WKBV 

Richmond,  Ind. 
WFEB 

Sylacauga,  Ala. 
WFVA 

Fredericksburg,  Va. 
WHKC 

Columbus,  Ohio 

WHKK 
Akron,  Ohio 


W8Xa 

CIneiniMtl,  Ohio 


To  do  tkia 

Operate  a  new  relay  breadcM 
station  to  WTCX  on  SOJSi 
33,740,  35,8S0,  and  37,910  b 
at  9  watts. 

Change  call  letters  te  WGK 

Change  call  letters  to  KUOhl 

Change  frequency,  limaiu 
power,  install  new  Iransmitlar 
directional  antenna  for  night  sm, 
contingent  on  non-intarfarsau 
with  Mexican  Station  XEMU. 
Construct  a  new  devalopaiaaU 
broadcast  station,  frequencias  k 
be  assigned. 

Construct  a  new  station  to  opank 
on  1 490  kc,  950  watts,  unlMM 
time. 

Change  transmitting  cquipaM 

Operate  new  relay  broadcM 
station  to  KPO  on  1 ,606,  9flU, 
2,102  and  2,758  kc,  atlOOwM 
Change  frequency  to  1230  b 

Inaease  power  to  250  wit. 
change  transmitter  equipment,  M 
move  transmitter  and  studio. 
Operate  new  station  on  1  SlOi 
250  watts,  unlimited  time. 
Operate  at  change  in  frequaso 
at  1230  kc,  unlimited  time. 
Change  frequency  to  610  kc,h 
aease  power  to  1  kw  with  dhs 
tional  antenna  at  night. 

Change  frequency  to  640  kc,  b 
aease  power  to  1  kw  with  dins 
IIomI  antenna  for  day  and  ai# 
use.  Move  transmitter  and  stadw, 
contingent  on  non-interfarasa 
with  the  Bdbamas  and  Newfosad 
land. 

Extend  completion  date  of  espari- 
mental  television  broadcast  stslin 
te  October  28, 1945. 


BUSINESS  NEWS 

Westinghouse  Electeic  Corp.  is 
the  new  name  adopted  for  simplic¬ 
ity  and  brevity  by  stockholders  of 
Westinghouse  Electric  and  Manu¬ 
facturing  Co. 

Hazeltine  Corporation  has  aban¬ 
doned  the  following  trademarks, 
trade  names  and  any  registration 
thereof:  neutrodyne,  neutroformer 
and  neutrodon.  Trademarks  and  al! 
rights  are  dedicated  to  the  public. 

Philco  International  Corp.  dis¬ 
covers  that  the  “Philco”  means  “Hj'’ 
ing  song”  in  Chinese. 

Westinghouse  Electric  Cobp. 
paid,  during  1944,  $186,921  for 
14,867  victory-speeding  ideas  of 
men  and  women  workers  in  the 
company’s  plants.  A  total  of  38,709 
ideas  were  handed  in  and  labor  and 
material  costs  to  the  extent  of 


34# 


JtfM  JM5  — ELECTRONICS 


$1,765,059  were  saved  by  the 
gestions  used. 


Trav-ler  Karenola  Radio  &  Tele¬ 
vision  CORP.  moved  its  general  of. 
fices,  showrooms  and  research 
laboratory  to  571  W.  Jackson  Blvd., 
Chicago — an  entire  four-story  com¬ 
er  building.  Manufacturing  contin¬ 
ues  at  Orleans,  Indiana. 


International  Deteola  Corp.  and 
Rohr  Aircraft  Corp.  are  operating 
under  a  postwar  plan  which  will 
integrate-^their  activities  in  the 
aviation,  radio  and  automobile  in¬ 
dustries.  Rohr  thus  becomes  the 
fiwt  of  the  Pacific  Coast  aircraft 
companies  tb  diversify  into  the  elec¬ 
tronic  industry,  while  Interna,tional 
Detrola  becomes  the  first  Eastern 
radio  receiver  manufacturer  to 
gain  a  west  coast  assembly  plant. 


WHAT  TH|  JAPS 
PON t  KNOW 
WON’T  HURT  US 


XT’S  agreed  that  recent ,  de- 
velopments  in  electronics  still 
must  remain  closely  guarded 
military  secrets.  But  when  the 
story  can  be  told  it  will  surprise 
many  to  learn  what  an  impor¬ 
tant  part  Blaw-Knox  has  had  in 
the  advancement  of  this  newest 
marvel  in  sciences.  More  than 
likely  the  public  announcements 
of  the  commercial  use  of  war- 
born  electronic  devices  will  be 
broadcast  from  stations  equip¬ 
ped  to  give  them  effective 
coverage  with  Blaw-Knox  Verti¬ 
cal  Radiators. 


Bendix  Aviation  Division  of  Ben- 
Dix  Radio  Corp.  looks  for  a  market 
of  15  million  radios  and  radio- 
pdionograph  combinations  the  first 
year  after  resumption  of  unrestrict¬ 
ed  manufacture. 


National  Research  Corp.,  Boston, 
Mass,  establishes  a  fellowship  at 
MIT.  On  the  graduate  level,  the 
grant  will  be  $2,500  toward  re¬ 
search  in  the  field  of  high  vacuum- 
pressures  in  the  range  10~^  to  1 
mm  of  Hg. 


Sylvania  Electric  Products  an¬ 
nounces  a  new  22,000  sq  ft.  plant  at 
Marietta,  Ohio,  in  which  will  be 
made  electronic  products.  The  build¬ 
ing,  which  is  a  five-story  brick  unit, 
has  been  leased  from  a  furniture 
company  and  will  be  used  for  pro¬ 
duction  at  an  early  date. 

Melco  Products,  22  East  Hennepin 
Ave.,  Minneapolis,  Minn.,  is  a  newly 
organized  company  for  the  manu¬ 
facture  of  radio,  radar,  and  indus¬ 
trial  transformer.  Present  capac¬ 
ity  has  exceeded  1,000  units  per 
day. 

Raytheon  Mfg.  Co.,  Waltham, 
Mass,  lists  employees  exceeding 
20,000  as  a  result  of  its  recent 
merger  with  Belmont  Radio  Co., 
Chicago,  Ill.  Yearly  volume  has  in¬ 
creased  to  more  than  $200,000,000 
from  a  capital  beginning  in  1922 
of  $26,000. 

Lear  Inc.  acquires  a  seven-floor 
building  in  Grand  Rapids,  Mich., 


of  Blaw-Knox  Company 

‘  2077  Farmers  Bank  Bldg. 
Pittsburgh  Penna. 
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WAR  BONDS 


SEND  FOR  THIS 

RESISTOR  DATA 

For  the  convenience  of  designers  of  products  re¬ 
quiring  resistors,  Ward  Leonard  offers  this  new 
Resistor  Handbook.  It  describes  in  detail  the 
full  line  of  wire-wound  resistors  giving  complete 
information  on  mountings,  enclosures,  terminals 
and  resistance  values.  Write  for  your  copy  today. 


Ward  Leonard  electric  company  •  32  south  ST.  •  mount  vernon,  n.y. 
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E/eefrie  eonfrol  (w^  devices  since  1892, 
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orawings  and 
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in  the  electronic  field,  is  made  as¬ 
sistant  vice-president  of  his  com¬ 
pany. 

L.  V.  Bedell  is  appointed  manager 
of  the  Sperry  Gyroscope  electronics 
plant  at  Garden  City,  L.  I.  He  was 
formerly  assistant  manager  at  th* 
Nassau  plant. 

Dr.  Arthur  H.  Compton,  dean  of 

JuM  fMS  —  ELECTRONICS 


Ui  os  show  you 

oblews.  n\Me  them, 
vou  solve  « 


INCORPORATED 


Cincinnati,  Ohio 


PERSONNEL 

George  Lewis,  IT&T  representative 
on  numerous  technical  associations 


to  house  present  and  future  radio 
production.  Containing  almoit 
100,000  sq  ft  of  floor  space,  the 
facilities  will  be  used  for  prodoa 
tion  of  electro-mechanical  airaraH 
accessories  as  well  as  radio  equ^ 
ment.  ^ 

John  Meck  Industries,  Plymootti 
Ind.,  now  fully  occupies  all  iti 
buildings  which  had  been  previ. 
ously  only  60  percent  utilized.  Fact 
ities  will  be  available  for  converskfl 
to  civilian  production  within  M 
days — capacity  being  2,000  receii 
ers  per  day.  ■ 

Premier  Electronic  Producw 
Inc.,  Chicago,  Ill.,  is  a  new  co»] 
pany  to  specialize  in  the  manufa^ 
ture  of  radio  and  radar  transform¬ 
ers. 


Ungar  Electric  Tools,  Inc.  is  the 
new  corporate  name  of  the  com¬ 
pany  formerly  known  as  Harry  A. 
Ungar  Inc.  according  to  a  releue 
signed  Ungar  Electrical  Produeb 
Co.  Factory  and  offices  are  locaW 
in  Los  Angeles,  Calif. 


Hallicrafters  Co.,  Chicago,  Ill.,  is 
undertaking  new  financing  to  im¬ 
plement  its  entry  into  the  aircraft, 
railroad,  and  two-way  mobile  equip¬ 
ment  field  in  addition  to  continued 
marine  and  amateur  activities. 


Philco  Corp.,  Philadelphia,  Pt 
plans  to  produce  television  receivinf 
sets  for  the  general  public  within  t 
few  months  after  the  end  of  the 


war. 


,e  opeiaio' 

eVeomoal 

onneottons  pei 

ova  bY  SOT 

bubndy 

indenttng  ttvetW 


T70U  can  cut  connecting  time  as  much 
*  as  50%  merely  -by  changing  to 
HYDENT  (indent  type)  connectors 
These  one-piece  connectors  are  in¬ 
dented  onto  the  wire  or  cable  by  means 
of  the  Bumdy  HYPRESS.  The  opera¬ 
tion  is  fast  and  sure  — no  solder— no 
flame  to  damage  insulation.  HYDENT 
connections  are  strong  and  highly  effi¬ 
cient.  The  HYPRESS-automatic  or 
manually  operated— makes  a  uniformly 
Arm  indent  that  is  easily  and  quickly 
inspected.  Send  for  literature  today,  or 
have  Bumdy  engineers  submit  costs 
based  on  your  producticm  needs.  Write 
,to  Burndy  Engineering  Co.,  107-L 
Bruckner  Blvd.,  New  York  54,  N.  Y. 


Htadquarhrs  for 

CONNECTORS 
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vision  of  the  Galvin  Mfg.  0|, 
Chicago,  Ill. 

G.  J.  Parker,  chief  industrial  en¬ 
gineer,  becomes  assistant  plant 
manager  at  Nassau  Works  of 
Sperry  Gyroscope,  Great  Neck,  LI 
N.  Y. 

Horace  W.  Royer,  former  quality 
control  engineer  with  General  Elec¬ 
tric  Co.  is  made  product  manager 


for  home  radios  in  the 
Radio  Division,  Bendix  Aviatioi 
Corp.,  Baltimore,  Md. 

H.  Z.  Benton  takes  charge  of  dc 
sign  and  production  on  tube  sock' 
ets  and  specialty  antennas  at  Amer- 


the  division  of  physical  science  and 
chairman  of  the  department  of 
physics  at  the  University  of  Chi- 
cago,  is  given  The  Washingtot 
Award  by  The  Western  Society  of 
Engineers. 

Brig.  Gen.  David  Sarnoff,  pre*i. 
dent  of  RCA,  was  given  the  One 
World  award  for  his  leadership  and 
contribution  toward  strengthening 
international  understanding.  The 
award  was  a  feature  of  the  fint 
annual  dinner  honoring  Wendel 
Willkie. 

Gus  L.  Mydlil  is  made  assistar 
chief  engineer  of  the  auto  radio  di^ 


ERCO  RECEIVERS 


IRCQ 


The  Model  32  series  of  fixed  frequency,  crystal  con¬ 
trolled  receivers  are  used  as  standard  ground  station  and 
point-to-point  receivers  by  many  airlines,  public  utilities  and  gov¬ 
ernment  agencies.  The  32-E,  recently  added,  is  intended  for  exacting  VHP 
applications  in  the  range  of  100  to  160  MC.  Equipped  with  carrier-operated 
audio  gate  and  automatic  noise  suppressor.  All  components  are  designed 
for  continuous  operation  during  wide  variations  of  ambient  temperature 
and  humidity.  Audio  output  2  watts  .  .  .  mounting  dimension  8^  inch 
standard  relay  rack  panel. 

A  companion  transmitter  for  the  very  high  frequency  range  is  the 
VF  30:  Carrier  power  30  watts.  A3  Telephone  emission. 

100%  modulation.  Push  to  talk  operation. 

Frequency  range  90  to  160  MC.  Antenna  change-over  relay. 

Frequency  stability  .01%.  Designed  for  continuous  operation. 


The  type  UHC  coaxial  half  wave  dipole  antenna 
can  be  supplied  for  operation  on  any  desired  fre¬ 
quency  between  30  and  500  MC.  Skilled  engineer¬ 
ing,  backed  by  seven  years  of  experience,  is  incor¬ 
porated  in  this  new  model. 


ERCO  RADIO  LABORATORIES 

HEMPSTEAD,  NEW  YORK 

Aionufacfurers  of  CUSTOM  BUILT  RADIO  APPARATUS 
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Well  —  —  What  do  you  think  of  AUGUST,  (this  year,  not  next)  for  open  capacity  on: 

♦POWER  TRANSFORMERS.  CHOKES  AND  AUDIO  COMPONENTS.  ALL  FREQUENCIES. 
FOSTERITED.  HERMETICALLY  SEALED  AND  OIL  FILLED 

In  spite  of  the  terrific  war-time  demands  tor  these  "Hard  to  Get"  items,  Sorensen  &  Company  has 
steadily  gained  on  delivery  dates.  Now  we  are  in  a  position  to  offer  the  benefits  of  this  reserve  firepower. 

All  inquiries  will  be  promptly  answered  whether  directly  pertaining  to  the  items  above  or  a  problem 
requiring  our  special  engineering  facilities.  Please  address — Dept.  A,  Sorensen  and  Company,  Stam- 
Wd.  Connecticut. 

*Wheraver  HI  Q  is  necessary,  we  will  build  toroidal, 
dust  core  coils  for  chokes  and  transformers. 

SORENSEN  &  COMPANY 


airborne  electronics 
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STAMFORD.  CONN. 


ican  Phenolic  Corp.,  Chicago,  lU. 
He  was  previously  chief  engineer 
at  Croname,  Inc. 


000^  wW 


CAN  BE  the  - - 


Scotch  EtwMeot  TAPES 

are  Designed  for  Specific  Jobs 

and  both  backing  and  adhesive  are  exactly  adjusted  to  the  particular 
type  of  installation  for  which  the  tape  is  intended.  Whether  the  re¬ 
quirements  call  for  very  high  dielectric  and  tensile  strength,  an  extra 
firm  adhesive  for  edging  slot  insulation,  greater  than  ordinary  re¬ 
sistance  to  corrosion,  stepped  up  moisture  resistance,  extreme  resist¬ 
ance  to  electrolysis— whatever  the  requirements,  there  is  a  type  of 
"SCOTCH”  Electrical  TAPE  which  has  exactly  the  qualities  required. 

Our  new  book  on  "SCOTCH”  Electrical  TAPES  tells  the  whole 
story  by  word  and  picture.  A  copy  in  your  reference  file  may  turn 
out  to  be  a  real  lifesaver  in  an  emergency.  Why  not  send  for  your 
copy  today?  Use  the  coupon  below. 


★"SCOTCH"  i>  the  trade  mark  for  adhesive  tapes  made 
ia  the  U.  S.  A.  by  Minnesota  Mining  & 

Manufacturing  Company. 


lAiNNiSOTA 

I/IiNING  AMD 
l/lAMOfACTUR^^^^^ 


C  A  INT  P 


Please  send  us  a  copy  of  your  new  book  on  "SCOTCH"  Electrical  Tapes. 


SCOTCH 


E.  F.  Herzog  becomes  designing  en¬ 
gineer  of  the  transmitter  division 
of  General  Electric  Company’s  elec¬ 


tronics  department,  Schenectady, 
N.  Y.  He  has  been  assistant  to  the 
chief  engineer. 

Emerson  Markham,  manager  of 
television.  General  Electric  Co., 
Schenectady,  N.  Y.,  has  been 
named  a  member  of  the  board  of 
directors  of  TEA  (Television 
Broadcasters  Association).  He  will 
fill  the  vacancy  caused  by  the  resig¬ 
nation  of  Robert  L.  Gibson,  also  of 
GE. 

Raymond  R.  Machlett,  president 
of  Machlett  Laboratories  Inc., 
Springdale,  Conn.,  has  been  pr^ 
sented  with  the  Honor  Award 


Inif 

rTiTi 


A  RAT 


111:1  Cl  1^1111111:1111:111 

to  fight — desperately. 


That's  when  he  begins 


★★★★★★★★★★★★  -k-k-k-kifk-k-kick-kiK 


This  war  isn’t  won  yet  —  even  though  we  have  the  two-legged  rats 
cornered. 

It’s  going  to  take  a  lot  of  hard  blows  before  they’re  knocked  out  for 
keeps. 

★★★★★★★★★★★★ ★★★★★• 

Our  boys  aren’t  letting  up  over  there  —  Don’t  let  ■¥■  H«r«  at  K«nye«,  wa'ra  prou< 

^  ^  our  small  rolo  ou  tho  stof# 

them  down  over  here.  J 

^  forcos  throH9lieut  tho  woric 

f)  I  I  I  I  j  ^  only  tho  hlfhost  proeltloi 

DUy  bOflUS  and  more  bonds.  ♦  montblp.  Konyon  workor*  < 

^  thoir  shoro— bringing  VIcto 
M  bv  furHluQ  OHf  too  avalH 

Give  blood  and  more  blood.  {  tormnrs  unlntormptndly - 

^  OS  fast  as  possIMol 

Stay  on  your  war  job—  *******^1^^%^ 

Until  the  last  shot  is  fired. 


•ft  Horn  at  Knnyon,  wa'ra  proud  to  play 
^  our  small  rolo  on  thn  stoga  of  a  BIG 
^  war.  That's  why  E  V  B  R  Y  Kanyon 
■t(  transformor  usod  by  our  ftghHng 
^  forcos  throughout  tho  world  roRocts 
^  only  thn  highost  proelslon  erofts- 
ft  manship.  Knnyon  workors  oro  doing 
^  thoir  shoro— bringing  Victory  elosor 
gc  by  turning  ont  top  qnality  trans* 
2  formers  unintorruptodly  —  and  os 
^  os  fast  as  possibtol 
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[KENYON  TRANSFORMER  CO.,  Inc. 


840  BARRY  STREET 
NEW  YORK,  U.  S.  A. 


MODEL  2 
Wtight  (Uts  fflofor): 
Ay%  oz. 

Output:  25  C.F.M. 
at  8000  R.P.M. 


MODEL  2*/2 
Wuight  (lets  motor): 
Output:  50  C.F.M.  < 
R.P.M. 

Height:  4V4' 


MODELS 
Weight  (ioM  mot* 
or):  12  oz. 
Output:  260 
C.F.M.  ot  8000 
R.P.M. 

Hoight:  6^44' 


f.L-l  MUOFlieTaRIIIQ  CO.  DivisiM  of 


TORRINGTON,  CONNEOriCtlT 
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NEW  PRODUCTS 


Magnetic  Wire  Sound  Recorder  and  Reproducer 

Although  the  idea  of  wire  record-  reproduce  only,  and  others  of  which 


mg  dates  back  to  Poulsen  in  1896, 
very  rapid  development  of  the  fun¬ 
damental  principle  has  taken  place 
recently.  At  the  Armour  Institute 
of  Technology,  Chicago,  for  exam¬ 
ple,  a  staff  of  scientists  has  been  at 
work  reducing  to  practice  the  ear¬ 
lier  work  of  Marvin  Camras,  now 
an  associate  physicist  at  that  insti¬ 
tution.  The  Armour  recorder  and 
reproducer  records  sound  magnet¬ 
ically  on  a  spool  of  wire  nearly  as 
fine  as  a  human  hair,  and  after  the 
wire  is  rewound  the  sound  record 
is  played  back  with  high  fidelity. 
The  recorded  wire  requires  no  proc¬ 
essing  before  playback.  The  record 
is  permanent.  Vibration,  motion, 
or  position  of  the  recorder  or  re¬ 
producer  do  not  affect  the  perform¬ 
ance. 

Modifications  of  this  basic  prin¬ 
ciple  result  in  recording  instru¬ 
ments  of  various  kinds,  some  of 
which  record  only,  some  of  which 


both  record  and  play  back.  Record¬ 
ings  may  be  made  for  entertain¬ 
ment  and  education,  communica¬ 
tion,  dictation  and  transcription, 
signal  control,  proceedings  or  inter¬ 
views,  or  the  taking  of  testimony. 

Pictured  here  is  Model  50  which 
is  the  original  model  and  which  is 
now  being  manufactured  exclus¬ 
ively  for  the  Armed  services.  It  is 
a  record,  playback,  and  erase  unit. 
Its  dimensions  are  13  in.  wide,  12^ 
in.  high,  9i  in  deep;  weight  is  35 
lbs,  complete  with  accessories ;  Case, 
cast  aluminum,  with  carrying  han¬ 
dle;  The  spool  contains  approxi¬ 
mately  i  lb,  11,500  ft,  0,004  in.  re¬ 
cording  wire;  recording  time  per 
spool — 66  min  at  a  wire  speed  of  2J 
ft  per  sec,  or  33  min  at  a  wire  speed 
of  5  ft  per  sec.  The  unit  can  be 
adapted  for  spools  containing  three 
times  these  lengths  of  recordings; 
inputs  are  provided  for  high  imped¬ 
ance  dynamic,  ribbon,  or  crystal 


mike;  for  a-m  or  f-m  tuners,  phono- 
pickup,  500-ohm  line  zero  level,  out¬ 
puts  are  available  for  10-ohm 
speaker  voice  coil  or  headphones; 
monitoring  speaker  is  a  5-inch  per¬ 
manent  magnet  type.  Five  receiver- 
type  tubes  are  used.  Dynamic 
range  is  40  db.  Frequency  response 
is  flat,  from  200  cps  to  3000  cps  for 
speech  only.  For  music  the  model 
could  be  changed  to  give  a  flet 
response  from  75  cps  to  10,000  cps. 
Armour  states  that  frequencies  as 
high  as  80,000  cycles  (supersonic) 
have  been  recorded;  Power  supply 
— ^115  volts,  60  cycles,  a.c.  Can  be 
used  on  50  cycles  at  slight  reduc¬ 
tion  of  speed ;  on  200  a.c.  with  a 
transformer;  on  110  d.c.  with  * 
converter;  or  on  a  storage  battery 
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Model  50  Armour  wire  recorder  for  both  recording  and  reproducing.  Wire  traTeU 
from  gpool  (1).  through  a  demagnetixing  coil  (2).  around  the  pulley  (3).  through  the 
recording  or  tound  heod  (4),  around  the  lower  pulley  (5)  and  finally  winds  up  on 
the  righthand  spool  (6).  Microphone  may  be  attached  at  (7)  or  a  radio  receiver 
plugged  in  at  (8).  The  motor  switch  (9)  control  the  direction  of  wire  trovel  so  that 
the  wire  either  posses  from  spool  (1)  to  spool  (6)  in  recording  or  reproducing  or 
reverses  to  wind  up  on  spool  (1)  preporatory  to  recording  or  reproducing.  (10)  is  a 
I  hsdi  speaker  built  into  the  recorder.  A  larger  speaker  may  be  used  by  connecting 
It  to  the  lack  (11).  Volume  and  tone  control  and  on  automatic  timing  and  stop  device 

are  also  provided 


Above,  o  view  of  the  interior  of  a 
pocket  model  recorder  showing  the 
simplicity  of  the  mechanism.  Belov, 
an  experimental,  magazine  model  with 
the  mogazine  removed  and  held  abort 
the  recorder 


Between  telephone  offices  in  New  York  and  Philadelphia 
once  stretched  a  strange  sort  of  laboratory.  Most  of  the  way 
it  was  underground;  engineers  made  their  measurements 
sometimes  in  manholes.  It  was  a  lead-sheathed  cable  con¬ 
taining  two  “coaxials”  —  each  of  them  a  wire  supported  in 
the  center  of  a  flexible  copper  tube  the  size  of  a  lead  pencil. 

Theory  had  convinced  engineers  of  Bell  Laboratories 
that  a  coaxial  could  carry  many  more  telephone  talks  than 
a  full-sized  voice  frequency  telephone  cable;  that  it  could 
carry  adequately  a  television  program.  Experimental  lengths 
were  tested;  terminal  apparatus  was  designed  and  tried  out. 
Finally,  a  full-sized  trial  was  made  with  a  system  designed 


for  480  conversations.  It  was  successful;  in  one  demon¬ 
stration  people  talked  over  a  3800-mile  circuit  looped  back 
and  forth.  Now  the  cable  is  carrying  some  of  the  wartime 
flood  of  telephone  calls  between  these  two  big  cities. 

This  cable  made  television  history  also:  through  it  in 
1940  were  brought  spot  news  pictures  of  a  political  con¬ 
vention  in  Philadelphia  to  be  broadcast  from  New  York. 
Bell  System  contributions  to  television,  which  began  with 
transmission  from  Washington  to  New  York  in  1927,  have 
been  laid  aside  for  war  work.  When  peace  returns,  a  notable 
expansion  of  coaxial  circuits  is  planned  for  both  telephone 
and  television  in  our  Bell  System  work. 


BELL  TELEPHONE  LABORATORIES 

Exploring  and  invonfing,  dovhing  and  porfoefing  for  our  Armod  forcM  at 
war  and  for  continuod  improvontonts  and  oconomiox  in  tolophono  $orvlco. 


with  convertor ;  Power  consumed 
is  40  to  60  watts. 

Production  of  recorders  is  done 
under  a  license  agreement  by 
manufacturers  who  pay  royalties  to 
the  Armour  Research  Foundation. 
Announced  licenses,  as  of  February 
1945  include:  Automatic  Electric 
Co.,  Chicago,  Boosey  &  Hawks,  Ltd., 
London,  C.  G.  Conn,  Ltd.,  Elkhart, 
Ind.,  E.  H.  Scott  Radio  Labora¬ 
tories,  Inc.,  Chicago,  General  Elec¬ 
tric  Co.,  Bridgeport,  Conn.,  J.  P. 
Seeburg  Corp.,  Chicago,  Lewyt 
Corp.,  Brooklyn,  N.  Y.,  Radiotech- 
nic  Laboratory,  Evanston,  Ill.,  Ray¬ 
theon  Mfg.  Co.,  Newton,  Mass., 
Stromberg-Carlson  Co.,  Rochester, 
N.  Y.,  Utah  Electronic  (Canada) 
Ltd.,  Utah  Radio  Products  Corp., 
Chicago,  WiRecorder  Corp.,  De¬ 
troit.  To  expedite  the  whole  pro¬ 
gram  of  production,  licensing,  etc. 
the  Foundation  has  organized  a 
wholly  owned  subsidiary  named  the 
Wire  Recorder  Development  Corp., 
8  South  Michigan  Ave.,  Chicago  3, 


yj  I  Sound  Engi- 
11  neers  have 
many  successful  in¬ 
dustrial  installa¬ 
tions  to  their  credit, 
at  such  plants  as 
Johnson  &  Johnson, 
Diamond  Wire  Co. 
and  others.  Again 
and  again  they  have 
demonstrated  the 
amazing  efficiency 
of  W-J  Sound 
Equipment  installa¬ 
tions  to  increase 
production  and  to 
promote  the  safety 
and  happiness  of 
workers.  Take  ad¬ 
vantage  of  the  un¬ 
usual  skill  and  ex¬ 
perience  of  our 
sound  engineers 
and  our  extensive 
stock  which  in¬ 
cludes  all  leading, 
nationally  known 
lines  of  fine  Sound 
Equipment.  Let  us 
show  you  the  need 
for  a  Sound  System 
in  your  plant. 
Write  today.  Ask 
for  "Music  &  Man¬ 
power”  also  the 
sound  brochure, 
and  new  catalog. 

SEND  FOR  THIS 
NEW  BUYER'S 
GUIDE  TODAY 


Single  Crystal  Transmitter 

A  COMPACT,  eight-channel,  mobile- 
service  transmitter,  which  can  be 
set  for  any  frequency  in  the 
100-156  Me  band,  and  which  uses 
but  one  crystal  has  been  developed 
by  the  Bendix  Radio  Division  of 
Bendix  Aviation  Corp.»  Baltimore 
4,  Md.  The  transmitter  can  be 
quickly  converted  from  amplitude 
to  frequency  modulation.  A  new 
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three-dial,  eight-channel,  automatic 
frequency  shifter  used  in  the  unit 
has  possibilities  in  multi-channel 
applications.  (The  number  of  dials 
could  be  varied  on  the  basic  design 
from  one  to  ten,  and  as  many  as 
sixteen  channels  could  ultimately 
be  incorporated  into  the  design.) 
On  any  one  of  the  eight  channels, 
frequencies  are  accurately  deter¬ 
mined  by  dial  calibration  without 
the  use  of  a  crystal -frequency  indi¬ 
cator. 


COMPISU  MANUFACTURERS 

from  start  to  finish 
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Loudspeaker 

No,  24-A  loudspeaker  is  desijrt. 
primarily  for  outdoor  applicatioi 
It  is  weatherproofed  with  a  ne 
type  of  vitreous  finish  which  r 
tains  its  non-corrosive  (jualiti 
The  horn  is  exponential  in  for 
and  has  a  bell  diameter  of  25 


over-all  length  of  38  in,  over-all 
width  of  26  in.,  and  a  frequency 
response  of  110  to  6500  cps.  Re¬ 
ceiver  attachments  are  available 
for  coupling  2  or  4  driver  units  to 
make  the  horn  capable  of  maximuji 
inputs  of  50  and  100  watts. 

The  Langevin  Co.,  37  West  654 
St.,  New  York  23,  N.  Y. 


Here's  important  news  for  users  of  rectifier 
type  instruments.  Conant  has  done  it  again! 
This  new  instrument  rectifier  application 
makes  possible  for  the  first  time  complete 
freedom  from  temperature  errors.  AC  values 
are  read  on  the  same  linear  scale  as  DC  values. 

You'll  be  amazed  at  the  vastly  improved 
frequency  response  achieved  by  this  new 
development.  This  remarkable 
assembly  can  be  furnished  in  any  of  three 
Conant  series  (500,  160  or  160-C). 

Available  to  original  purchasers  of 
Conant  Instrument  Rectifiers  license  free. 
Write  today  for  details. 


0teci^€e^^ 


ELECTRICAL  LABORATORIES 


4500  0  STREET,  LINCOLN  5,  NEBRASKA,  U.  S.  A. 


ao  VM«y  St.,  N*w  York  7,  Now  York  2017  CronB  Av#„  Kamos  Oly  6,  Mo. 

45  E.  Gay  St.,  Columbus,  Ohio  1212  Comp  St.,  Dallas  2,  Toxas 

400  S.  Michigan  Avo.,  Chicago  5,  III.  378  Soulovard  N.  E.,  Atlanta,  Go. 

1 71 5  Harmon  PI.,  Minnoapolts  3,  Minn.  401 8  Groor  Avo^  St.  Louis,  Mo. 


Transformers 

Self-aligning,  detachable  mount 
ing  studs  used  in  these  transform 
ers  permit  tolerance  in  mounting 
dimension  that,  can  exceed  one- 
quarter  inch  and  eliminate  rejects 
due  to  bad  threads,  leaks  around 
studs,  bent  or  broken  studs  or 
changes  in  length  specifications.  A 
simple  clip  arrangement  prevents 


1 524  Ivy  St.,  Donvor,  Colo. 

42 1 4  Country  Club  Dr.,  Long  8«ach7,CaLi 
Export  DIv.,  89  8road  St^  N.  Y.  4,  N. 

50  YormovA  ftd.,  Toronto,  Conado 


the  stud  from  turning  and  assures 
centering  in  two  directions.  The 
stud  can  be  moved  (not  bent)  in 
four  directions  to  align  with  ir¬ 
regularly  spaced  holes.  It  is  re¬ 
placeable  in  the  field  with  any  round 
head  machine  screw  available. 
Transformers  equipped  with  this 
new  mounting  feature  are  available 
in  15  standard  case  sizes,  either 
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ihe  bottom  of  the  chassis 

tells  it's  own  story  of  Dependability 


Glance  at  the  bottom  of  any 
of  Techrad’s  LRR  series . . . 


h. 


FCG  approved 


^Your  receiver  problems  will  receive  prompt  ond  ' 
^^'thooghtful  attention  vrhenyou  consult  our  engineers. 
W  Write  now  for  complete  informotion  and  doto.  ^ 


technical  radio  company 

27  i  NINTH  STRUT  •  SAN  PtANCISCO  3,  CALIFORNIA 


EXPORT  ACENTSi  FRAZAR  A  HANSEN.  301  ClAY  STREET.  SAN  FRANCISCO  H.  CALIFORNIA.  U.  S.  A 
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The  type  of  construction . . .  fungicide 
treatment . . ,  sealing  of  transformers 
and  components . . .  proper  mounting 
and  ready  identification  of  replace¬ 
able  parts...  that  **built-to-take-it” 
look  . . .  these  are  some  of  the  many 
things  that  the  trained  observer  notes. 
These  are  some  of  the  "musts”  when 
equipment  is  to  be  used  in  hard 
governmental  or  commercial  services. 


. . . 
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MOTOR  DATA 

No.  124 


PM  MOTOR 

Torque  3.5  in*  ox*  at  4500  RPM 


PM  MOTOR -1310 


Watts  Output  Int.  (max.) 
Torque  at  7000  RPM  (in.oz.) 

11 

1 

Torque  at  4500  RPM 

(in.oz.) 

3.5 

Lock  Torque 

(in.oz.) 

6 

Volts  Input 

(min.) 

5 

Volts  Input 

(max.) 

32 

Temperature  Rise  Int. 

50®C 

Weight 

1 1  oz. 

Shaft  Diameter 

(max.) 

.250' 

Length  less  Shaft 

Overall  Diameter 

IW 

Unique  in  design  and 
construction,  this  permanent 
magnet  field  motor  has  been 
selected  for  many  applications 
having  critical  space  and  weight 
faaors.  Wound  as  a  shunt 
motor,  its  output  characteristics 
are  adaptable  for  a  wide 
variety  of  power  requirements. 


ELECTRICAL 

Alnico  field  magnets 
Ne  field  lessee 
Lew  starting  cnrrent 
Reversible  with  change 
of  polarity 
Lew  RF  interference 
Armatvre  windings  varnish 
impregnated  ond  boked 

MECHANICAL 

Completely  enclosed 
Meonting  in  ony  pesHien 
Alominom  end  brackets 
Lominated  pele  pieces 
Stainless  steel  shaft 
Retotien  en  boll  bearings 
Cemmetoter  mica  insolated 


hermetically  or  non-hermetic«Dy 
sealed. 

Electronic  Components  Co.,  423 
N.  Western  Ave.,  Los  Angeles,  Cellf 


Dry-Type  Transformers  | 

These  dry-type  F  traosformers  are 
for  indoor  use  and  are  built  in 
standard  capacities  from  100  volt- 
amps  to  7i  kvs,  single  phase,  and 


with  upper  voltage  limits  up  to 
2500.  Larger  capacities  can  be  de¬ 
signed  and  built  to  specificatiom 
Bulletin  No.  119  is  available. 

R.  E.  Uptegraff  Mfg.  Co.,  Scol?. 
dale.  Pa. 


Light  Metal  Assembly 

A  NEW  PREFABRICATED  light  metal 
construction,  known  as  Lindsay 


Struc-Lok,  provides  a  simplified 
method  of  making  enclosures  for 
electrical  equipment  where  lighter 
weights  are  necessary  and  strenufth 
requirements  are  correspondingly 
lower.  All  parts  are  accurately  die- 
formed  and  can  be  easily  assembled 
by  hand  by  inexperienced  men  or 
women. 

Lindsay  and  Lindsay,  60  East  42 
St.,  New  York  17,  N.  Y. 


1501  W.  Congress  St.,  Chicago,  U.S.A. 

DYNAMOTORS  •  D.  C.  MOTORS  •  POWER  PLANTS  •  CONVERTERS 

Ad  Aurn‘tr\a.  89  Broad  Sf  ,  A/ew  York,  U.  S.  A.  Cable  Aunvma.  Nc^  York 


High-Power  Condenoer 

This  high-power,  high-capacity 
condenser  is  available  in  variow 
spacings  up  to  li  in.  For  a  spacing 
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Six  Standard  Sockets 

AI^II  OI¥E  SPECIAL 

We  inuke  many  rej^ular  types  oi‘  socket  bases.  Here  are  a  few  standard  items: 

No.  1.  Miniature  1-P.ieee,  Molded  No.  4.  Ceramic  Octal 

No.  *2.  Miniature  *2- Piece  Ceramic  No.  .>.  Ceramic  Loetal 

No.  ii.  Molded  Octal  No.  (i.  Acorn  Tube  Socket 

No.  7  is  a  special  job.  Hut  this  70.)A  Tube  Socket  is  a  j^ood  example  of  the  many 
de])artures  from  standard  wbieb  we  can  produce  (and  desijijn,  if  need  be)  without 
battinjf  an  eye.  In  fact  our  specialty  at  Ueinite,  these  days,  is  turnirij^  out  what 
our  customers  want .  .  .  not  just  what  would  be  easiest  to  make. 


Speeialimtm  in  RADIO  &  ELECTRONICS 
LAMINATED  RAKELITE  ASSEMBLIES 
CERAMIC  SOCKETS  •  BANANA  PINS  & 
JACKS  •  PLCGS  r  CONNECTORS  •  ETC. 
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Electronic  Winding  Co.  has  developed 
special  high  quality  coils  for  Ultra  High 
Frequency  v/ork.  Development  of  our 
coils  has  kept  pace  constantly  with  the 
development  of  high  frequency  commu¬ 
nications  equipment  and  out  of  our  in¬ 
tensive  war  experience  will  come  a  new 
and  finer  product  ready  to  do  a  new 
and  finer  job  on  the  rapidly  expanding 
frontiers  of  radio  communications. 


'ZlectniBiUel^tiHduf^  Zo. 


5031  BROADWAY 
CHICAGO  40,  ILL. 


7k  7k  MANUFACTURERS  OF  EXTRA 

QUALITY  COILS  FOR 

PRECISION 

COMMUNICATIONS 

EQUIPMENT 

!  of  one  inch  the  breakdown  rating  is 
'  45,000  peak  volts  at  2  Me.  Con¬ 
denser  plates  are  18-in  sq,  and  are 
made  of  fabricated  sheet  metal 
The  frame  rods  are  heavy  if-in 
I  copper  tubing,  and  are  fitted  with 
heavy  strap  connectors  capable  of 


I 

carrying  a  high  current.  A  tank  j 
coil  can  be  mounted  on  top  of  the 
;  condenser.  A  protective  gap  pro-  ^ 
I  tects  plates  in  the  event  a  flash  oc¬ 
curs,  Top  steatite  insulators  have  j 
corona  shields.  The  condenser  il-  . 
lustrated  has  a  capacitance  of  1200  ; 
mmf  and  stands  40-in  high.  Models  j 
with  higher  or  lower  capacitances  c 
at  various  spacings  are  available  ] 
from  the  manufacturer,  E.  F.  | 
Johnson  Co.,  Waseca,  Minn. 

I 

Two-Way  Connector  Cable 

This  combination  two-way  con¬ 
nector  can  accommodate  several 
sizes  of  wire.  High  clamping  pres¬ 
sure  is  exerted  by  the  plates,  held  in 
place  by  socket-head  cap  screws. 
The  connector  can  also  be  used  as  a 
reducing  connector  within  the  wire 
limitations  of  each  size  fitting.  0. 
Z.  Electrical  Mfg.  Co.,  262  Bond, 
Brooklyn.  N.  Y. 


Coating  for  Resistors 

Announcements  have  been  made 
by  the  War  Production  Board  and 
0.  Hommel  Company,  Pittsburgh, 
Pa.,  that  at  the  Mellon  Institute  of 
Industrial  Research  (under  the  0. 
Hommel  Fellowship),  Dr.  E.  E. 
Marbaker  carried  on  the  research 
which  resulted  in  the  development 
of  new  type  of  radio  resistor  coat¬ 
ing.  The  insulating  material  for 
the  resistors  was  developed  from  a 
new  group  of  resins  known  as  Sili¬ 
cones.  Use  of  the  coating  material 
will*  make  possible  the  production 
of  lower-cost  resistors  at  a  more 
rapid  rate  with  use  of  fewer  man¬ 
hours.  Resistors  coated  with  the 
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Selecting  the  rectifier  best  suited  for  a  particular  d-c  application 
is  not  a  decision  that  can  be  made  on  a  "guess”  basis.  Construc¬ 
tion,  basic  materials,  operating  characteristics,  weight,  size,  cost 
and  life  expectancy  are  all  factors  that  should  be  considered. 

G.E.  and  only  G.E.  builds  the  three  types  of  low-voltage 
rectifiers  most  generally  used — copper-oxide,  selenium  and 
Tungar.  All  three  are  tops  in  quality  and  leaders  in  their  field.  To 
say  that  one  type  is  better  than  another  is  as  fatuous  as  saying  a 
bomber  is  better  than  a  fighter  plane.  Each  performs  best  when 
doing  the  job  for  which  it  was  specifically  designed. 

When  blueprints  call  for  rectifiers  choose  the  correct  size  and 
type  from  the  G-E  line.  If  you’re  not  sure  of  what  is  best  for  your 
need  let  G-E  engineers  help  you.  Years  of  experience  qualify  them 
to  recommend  the  rectifier  which  will  give  you  the  most  eco¬ 
nomical,  most  efficient  and  most  reliable  performance.  Whether 
they  recommend  copper-oxide,  selenium  or  Tungar  you  can  be 
sure  their  selection  is  impartial  because  G.E.  offers  all  three. 

For  more  information  write  to  Section  A656-119,  Appliance 
and  Merchandise  Dept.,  General  Electric  Co.,  Bridgeport,  Conn. 


0>ppcr-uxide 


Selenium 


Tungar 


Heir  the  General  Electric  radio  proitrams:  '‘The 
G-E  All  Girl  Orchestra”  Sunday  10  p.tn.  EWT, 
NBC.  “The  World  Today”  news  every  weekday 
6:45  p.m.  EWT,  CBS.  “The  G-E  House  Party” 
Monday  through  Friday  4:00  p.m.  EWT,  CBS. 


GENERAL 


ELECTRIC 
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be  sure  . 


consult 


KESTER 


e  The  flux  has  got  to  be  right  if  the  soldering  job  is  to  be  right. 
Take  delicate  electrical  connections  for  example.  A  flux  that 
is  a  poor  conductor  must  be  used — a  flux  that  is  non-corrosive 
and  that  has  no  tendency  to  collect  moisture,  dust  or  other 
foreign  matter. 

•  Various  types  of  seams,  on  the  other  hand,  require  different 
kinds  of  fluxes.  Spot  soldering  others.  Sweating  operations 
still  others. 

•  You'll  be  freed  of  all  flux  doubt  if  you'll  take  this  simple  step: 
Consult  Kester  engineers.  They'll  gladly  place  at  your  com¬ 
mand  their  46  years  of  practical  experience  and  laboratory 
research.  Theyll  tell  you  just  which  fluxes  will  best  protect  the 
solder-bonds  in  your  products.  No  obligation,  of  course. 

•  Naturally  their  recommendations  can  best  be  carried  out 
if  you  specify  Kester  fluxes,  because  the  Kester  line  is  complete 
— all  formulas  are  chemically  and  physically  right  for  the  jobs 
for  which  they  are  compounded— all  properly  dissolve  oxides 
on  metals  so  that  solders  can  alloy  with  the  metals  in  a  way 
that  prevents  reoxidation. 

•  Why  not  check  the  flux  formulas  you  are  using,  with  Kester? 
A  letter  will  bring  expert  Kester  assistance. 

^  BUY  WAR  BONDS  ir 


KESTER  SOLDER  COMPANY 

4204  WRIGHTWOOD  AVENUE,  CHICAGO  39,  ILL. 
Eastern  Plant :  Newark,  N.  J.  Canadian  Plant :  Brantford,  Ont. 


material  will  be  able  to  function 
properly  despite  moisture  condi¬ 
tions  and  rapid  changes  in  extreme 
temperatures.  The  resistors  have 
been  tested  in  conformity  with 
rigid  Navy  specifications  and  have 
been  found  to  meet  the  requirement* 
for  resistors  having  the  highest  re¬ 
sistance  to  moisture  penetration 
and  operating  at  maximum  temper¬ 
atures  of  275  deg  C.  The  coating 
can  be  applied  to  any  combination 
of  ceramic  or  metal  tubes  with  high 
resistance  wire  of  suitable  electri¬ 
cal  characteristics,  or  it  can  be 
used  as  windings  of  electric  motors. 


Dry-Air  Pump 


For  radar,  radio  and  other  equip¬ 
ment  requiring  pressurizing  there 
is  a  new,  dry-air  pump  which  meas¬ 
ures  6  in.  long  and  2  in.  in  diameter 
and  weighs  10  oz.  The  pump  i* 


Multiple-Line  Recording 

The  engineering  staff  of  Mapo- 
graph  Corporation  is  actively  en¬ 
gaged  in  developing  and  improving 
multiple-line  recording  on  steel  tape 
for  industrial,  entertainment  and 
home  uses  after  victory.  The  equip¬ 
ment  plays  back  immediately  after 
recording.  All  rights  to  the  mul¬ 
tiple-line  patents  and  all  develop¬ 
ments  are  controlled  by  Mapo- 
graph  but  licenses  are  being  nego¬ 
tiated  for  the  manufacture  of  the 
various  appliances  embracing  the 
Magnograph  patents.  The  company 
is  demonstrating  its  machines  at 
its  laboratories  at  5800  W.  Third 
St.,  Los  Angeles,  Calif. 
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mounted  directly  on  the  panel  of 
the  apparatus  which  it  pressurizes 
and  therefore  is  always  connected 
and  ready  for  use.  Output  is  rated 
3  cu.  in.  per  stroke.  Andrew  Co., 
363  East  75th  St.,  Chicago  19,  Ill. 


Bridgeport  Has 
the  Personnel  and 
the  Capacity  To  Handle 
Ynur  Order,  Too. 


The  technicians  who  are  meeting 
military  specifications  in  the  pro¬ 
duction  of  search  coils  and  vari- 
ometer^  will  be  available  after  the 
war  to  build  equipment  for  you. 
The  capacity  that  now  enables 
Bridgeport  to  ship  by  the  carload 
will  be  here,  too. 


You’ll  like  the  fast,  trunk  line 
service  to  any  point  that  is  a 
natural  result  of  Bridgeport’s 
central  location.  Write  to  Bridge¬ 
port  today  to  insure  early  post¬ 
war  delivery  of  R.  F.  Coils  and 
Chokes,  I.  F.  Transformers  and 
Transmitting  Coils  and  Chokes. 


BRIDGEPORT 

MANUFACTURING  COMPANY 
Bridgeport,  Illinois 

R.  F.  Coils  •  R.  F.  Chokes  •  I.  F.  Transformers 
Transmitting  Coils  .  Transmitting  Chokes 
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Low-Li088  Pla8tic 


Bakelite  Corporation  (300  Madi¬ 
son  Ave.,  New  York  17,  N.  Y.)  an¬ 
nounces  the  development  of  new 
low-loss  phenolic  plastic  molding 


material  which  provides  stable  elec¬ 
trical  insulation  values 


even  when 
used  in  high  temperatures  and  hi^ 
relative  humidity.  ~ 


Designated  at 
BM-16981,  this  phenolic,  mica-filled 
molding  material  is  suitable  in 


I  I  EFFECT  Of  I  I 

PTOLONCEO  IMMERSlOM  IN  50  KG  C  WATER 
ON  VOLUME  resistance  of  OISKS  MOLDEB 
OF  LOW  LOSS  PHENOLIC  MOLDING  MATERlN? 


l,OO(X0OO 


K>0X>00 


•0.000 


600  1200  1800  2400  3000  3M0 

HOURS  IMMERSED  IN  WATER  AT  SO  OEG  C 


-wl^ohirtf  to  uiw^V 

j^i^rancflijb' Whifft  accuto^  and  uniformity  is  the  ftiid 
iideraffon,  we  con  help  you.  " 


We  manufacture  accurately  drown  seamiest  ptuminum/ 
brass,  copper  and  nickel  tubing  to' exact  specifrcaticinsv  We 
alscf  fabricate  ancl  form  nickel  tubing  electrode  piece  ports 
ond  various  shopes  of  non-ferrous  tubing. 


600  1200  1800  2400  3000 

HOURS  MMERSEO  IN  WATER  AT  50  OEG.C 


%'wwr  tmUmtrtn  Iwr  rwe'  kwlw* 
twit  1«  wO.  mr»  «wMpU«hI. 


high-frequency  circuits.  In  a  re¬ 
cent  test  conducted  by  Bakelite, 
specimens  molded  of  BM-16981  and 
various  other  mica-filled  phenolic 
materials  were  immersed  for  a  per¬ 
iod  of  3,600  hours  in  water  heated 
to  60  deg  C.  Chart  I  and  Chart  H 
illustrate  the  effects  of  such  immer¬ 
sion  on  the  volume  resistivity  ^d 
power  factor  of  several  material* 
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HBMWEfiS.SK* 


GASKET 


TERMINAL 


SCREW-ON 

BEZEL 


FLANGE 


ALL  THE  FEATURES  of  STANDARD  INSTRUMENTS  RETAINED 
Withstands  submersion  tests  at  30  feet 


A  screw-on  bezel  provides  uniform  pressure  for  hermeti¬ 
cally  sealing  the  glass  to  the  case.  The  gasket  is  pressed 
into  every  crevice  aroimd  the  edge  of  the  glass  and  the 
top  of  the  case,  where  the  permanent  seal  is  made. 

Tempered  glass  window  and  ceramic  sealed  terminals 
are  us^. 

The  knurled  screw  type  bezel  permits  servicing  when 
necessary  and  resealing  without  replacing  a  single  part 
or  the  use  of  special  tools  or  equipment. 

Complete  dehydration  of  the  interior  is  readily 
accomplished  by  recognized  temperature  difference 


method  < the  bezel  loosely  attached  for  the  escape  of  all 
moisture,  after  which  the  bezel  is  tightened  to  make  the 
permanent  seal).  Interior  is  completely  dry  at  slightly 
above  atmospheric  pressure. 

These  instruments  comply  with  thermal  shock,  pres¬ 
sure  and  vibration  tests.  They  also  are  resistant  to 
corrosion.  Instruments  conform  to  S.C.  No.  71-3159 
and  A.W.S.  C-39.2-1944  specifications. 

Furnished  in  IH*,  214'  and  314'  metal  cases  with 
*4'  thick  walls,  in  standard  ranges.  D.C.  moving  coil, 
A.C.  moving  iron  and  thermocouple  types. 


Write  for  circular 


Triplet 


ELECTRICAL  INSTRUMENT  CO 


BLUFFTON,  OHIO 
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Meter  Tester,  Meter 

The  meter  tester  (top  illustrv 
tion)  is  a  multi-range  instro- 
ment  with  self-contained  regulated 
power  supply  and  control  equip, 
ment  for  use  on  110  Volts  a.e^ 
60  cycles.  It  is  composed  of  a  step, 
less  vacuum-tube  voltage  contrrt; 
an  8d-in.  mirror  scale  and  a  decade 
of  0.1  percent  accurate  wirewound 
resistors.  Range  of  the  unit  is  2i 
microamp  full  scale,  to  10  millian^ 
full  scale,  and  0-100  volts  full  scale. 
Overall  accuracy  is  rated  better 
than  i  of  1  percent  (the  meter  ii 
hand-calibrated  by  a  potentiometer] 
standard-cell  method).  Sensitivitj 
is  10  milliamp.  A  simple  vacuum 


volts  d.c.  The  power  supply  is  a 
conventional  unit  with  a  6X5  full- 
rectifilr  with  a  type  VR150- 


wave 

OD3  voltage  regulator  to  the  tubes. 


>/8  HP— 115  V—60  Cy.—l  Pb.  1600  RPM.  Reversible— A.  C.— Ventilated, 

ball  bearing. 


The  illustration  below  shows  a 
type  of  hermetically-sealed  2i  and 
3i-inch  meters  which  are  built  to 
ASA  specifications  and  which  are 
available  in  all  d-c  ranges.  Type 
HM-2  is  directly  interchangeable 
with  AWS  types  MR-24  and  26. 
Type  HM-3  is  interchangeable  with 
AWS  types  MR-34  and  36.  Results 


Cut  shows  one  oi  many  types  and  sizes  of  Ohio  Motors 
designed  for  driving  Electronic  Devices. 


1/100  to  2  HP.— A.C. 

1/100  to  1  HP.— D.C. 

1/100  to  V4  HP. — A.C.  Synchronous. 

1  to  100  os.  it.  A.C.  Torque. 

Shell  type  motors  for  built-in  applications  to  4  HP. 
— A.C. 

All  usuol  Toltaqes  and  cycles. 

What  is  your  problem? 


THE  OHIO  ELECTRIC  MANUFACTURING  CO. 

5908  Maurice  Avenue  Cleveland  A,  Ohio 
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SPEER  GRAPHITE  ANODES 
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Uniform  transmitter  and  rec¬ 
tifier  tube  performance  depends 
largely  upon  the  ability  of  their  anodes  to 
withstand  rapid  bombardment  of  electrons 
under  high  frequencies  and  high  power  with¬ 
out  warping  or  unduly  increasing  the  tempera¬ 
ture  of  associated  elements.  Warping,  caused 
by  high  temperatures,  changes  the  relative  po¬ 
sitions  of  tube  elements  and  hence  their  oper¬ 
ating  characteristics. 

Because  Speer  Graphite  Anodes  will  not 
warp,  or  soften,  and  can  withstand  severe  over¬ 
loads,  tube  manufacturers  specify  them  with 
assurance  that  their  tubes  will  have  uniform 
characteristics  for  their  entire  life.  These 
anodes,  are  made  of  a  specially  processed,  high 
purity,  heat-dissipating,  homogeneous  graph¬ 
ite.  They  minimize  envelope  darkening,  with¬ 
stand  severe  overloads,  prevent  hot  spots,  and 
improve  degassing  qualities. 

Speer  Graphite  Anodes  can  be  supplied  or 
made  for  almost  any  type  or  style  of  electronic 
tube.  For  complete  information  or  tonsultation, 
without  obligation,  write  today. 


CHICAGO  •  CLEVELAND  •  DETROIT  ■ 
MILWAUKEE  •  NEW  YORK  •  PITTSBUR^ 

®  7118 
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Do  You  Know? 

SPEER  GRAPHITE  ANODES 

•  Increase  allowable  plate  power  dissipation. 

•  Lower  temperatures  of  associated  tube  parts 

•  Withstand  severe  overloads. 

•  Defy  warping. 

•  Prevent  hot  spots  or  fused  holes. 

•  Minimize  bulb  darkening  and  insulator 
leakage. 

•  Improve  degassing  qualities. 

•  Decrease  gas  troubles. 

•  Enhance  tube  appearance. 

•  Provide  precise  anode  dimensions. 

•  Produce  uniform  tube  characteristics. 

•  Retain  original  dimensions  in  service. 

•  Maintain  normal  tube  characteristics. 

•  Allow  wide  latitude  of  anode  design. 


SPEER 

CARBON  COMPANY 
ST.  MARY'S,  PA. 


in 


INCORPORATED 


1910-32  Nor+h  Front  Street,  PhlladelpSie,  Pennsylvania 


of  the  type  of -hermetic  sealing 
(glass-to-metal)  which  this  manu¬ 
facturer  uses  in  these  meters  are 
illustflated  by  this  test :  “The  meter 
had  been  boiled  and  frozen  alter¬ 
nately  for  twelve-hour  periods  for 
a  total  of  eight  days.  Maximum 
zero  shift  at  any  time  during  these 
tests  was  0.75  percent.  Maximum 
errors  in  current  at  full  scale  read¬ 
ing  throughout  the  tests  was  0,5 
percent.  Throughout  this  cycling 


Instrument 


AcCUIACT  cannot  II  €OM< 


Indicating  Instruments 

A  COMPLETE  LINE  of  voltmeters, 
ammeters,  milliammeters  and  mie- 
roammeters  measuring  one  inch  in 
diameter  and  weighing  li  ounces 
(larger  sizes  measure  li  inches  and 
weigh  li  ounces)  has  been  devel¬ 
oped  by  the  MB  Manufacturing  Co., 


ELECTRONICS 
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Most  electronic  circuits  include  elements  such  as 
variable  condensers,  variable  resistors,  rotary 
switches,  etc.,  which  require  adjustments  during 
operation. 

In  designing  the  actual  equipment,  the  location 
of  these  elements  is  influenced  by  considerations 
of  space,  circuit  efficiency,  facility  of  assembly 
and  wiring,  convenience  of  operation  and 
servicing. 

Normally,  it  would  be  difficult  if  not  impossible 
to  meet  all  these  requirements.  But  you  can 
satisfy  everyone  by  using  S.  S.  White  Remote 
Control  Flexible  Shafts  as  "couplings"  between 
the  variable  elements  and  their  respective  control 
knobs  or  dials.  This  arrangement  enables  you  to 
place  each  and  every  element  wherever  desirable 
to  achieve  a  compact,  efficient,  easy-to-build  unit. 

S.  S.  White  Remote  Control  Flexible  Shafts  are 
expressly  engineered  for  such  service.  They  are 
available  In  any  length  In  a  wide  selection  of 
sizes  and  characteristics,  and  can  be  readily  ap¬ 
plied  to  function  as  smoothly  and  sensitively  as 
a  direct  connection. 


GET  FULL  DETAILS  IN  THIS  FREE 
2S6-PAGE  FLEXIBLE  SHAFT  HANDBOOK 

This  book  covers  the  whole  subject 
of  flexible  shafts.  It  gives  all  essen- 
tial  technical  data  and  explains 
how  to  select  and  apply  shafts  for 
specific  requirements.  A  copy 
will  be  sent  free  if  you  will  address 
your  request  direct  to  us  on  your 
business  letterhead  and  indicate 

your  position.  Write  for  your  copy  ^ - - 

now. 


This  view  inside  a  larqe  broadcast  transmitter,  makes  clear  that 
coupling  with  S.  S.  White  flexible  shafts  gives  complete  freedom 
in  placing  variable  elements.  Note  centralized  controls.  Note 
also  the  simple  geared  connections  of  the  shafts  which  make 
operation  smooth  and  sensitive. 


— -  DIPT.  I,  10  lAST  40th  ST.,  NEW  YORK  14,  N.  Y. 
FLEXIBLE  SHAFTS  AIRCRAFT  ACCESSORIES 

MOLDED  PLASTICS 

MOLDED  RESISTORS  FLEXIBLE  SHAFT  TOOLS 
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cy  USE  OF  newly  aeveioped  coaxial 
equalizer,  the  Induction  Heating 
Corporation  (389  Lafayette  St. 
New  York  3,  N,  Y.)  is  able  to  cou¬ 
ple  two  of  their  standard  Model 
1070  (rated  output  of  1070  btu’s 
per  minute)  so  that  the  full  output 
of  both  (40  kw)  can  be  obtained 
from  a  single  set  of  terminals,  for 
use  in  any  desired  application  with 
a  single  control  station  operating 
the  tandem  generator  set-up.  In¬ 
stallation  of  the  equalizer  (made 
up  of  concentric  tubular  conduc¬ 
tors)  is  simply  made  by  connecting 
it  to  the  output  terminals  of  the 
generators.  Interconnection  be¬ 
tween  the  power  sections  of  the 
generators  is  made  to  give  electrical 
stability.  The  equipment  can  be  op¬ 
erated  single  phase,  two  phase  or 
three  phase. 
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1  KW  HIGH 
FREQUENCY 
TRANSMITTER 


Here’s  evidence  of  Gates’  rugged  de¬ 
signing  in  this  extremely  large  ONE 
KILOWA'TT  transmitter.  Its  massive, 
roomy  design  expresses  quality,  and  it  is 
full  of  oversize  components  for  reliable 
performance  in  every  type  of  climate. 
Gates’  engineers  have  paid  special  atten¬ 
tion  to  the  elimination  of  trouble  sources 
and  the  saving  of  maintenance  upkeep. 
For  example:  Ordinarily  a  1  KW  capacity 
band  change  switch  would  not  be  found 
in  a  5  watt  R.F.  circuit,  but  it  is  here  in 
the  HFl-2,  because  it  eliminates  trouble 
that  might  otherwise  occur  two  or  three 
years  hence.  It  has  four  R.F.  stages  and 
three  A.F.  stages— all  self-contained.  It 
operates  from  2-22mcs.  and  can  instantly 
change  to  any  of  five  pre-set  crystal  fre¬ 
quencies.  The  audio  response  of  30-10,000 
cycles  is  suitable  for  short-wave  broadcast¬ 
ing  or  communications.*  This  transmitter 
deserves  your  interest.  Write  for  complete 
technical  data  and  details  on  low  mainte¬ 
nance  OMtS. 


The  illustration  is  of  Model  2200 
thermionic  set-up  which  has  an  out¬ 
put  of  40  kw,  and  can  surface- 
harden  eight  or  more  square  inches 
of  material  in  a  single  heating  cy¬ 
cle.  Its  production  output  is  greatly 
increased  by  the  use  of  progressive 
heating  methods  where  small  sec¬ 
tions  are  heated  and  the  work  prog¬ 
ressively  moved  through  the  heat¬ 
ing  coil. 


(Top)  HFI-2  FRONT  VIEW.  78"  high, 
48"  wido  and  34”  daap — tpacioui  de¬ 
sign  makes  It  easy  to  reach  every  part, 
large  or  small. 

(Below)  HFI-2  OPEN  REAR  VIEW. 
Cabinet  Is  pressure  type  with  com¬ 
plete  air  change  every  few  seconds. 
All  components  are  designed  for  con¬ 
stant  operation  at  low  temperature 
rise. 


*P»sk0d  muUo  response  mey  be  bed  if  desired. 

(Also  available.  Is  the  popular  Gates  HFI-X 
TransffiHtar,  Identical  to  the  above,  but  for  tele- 
grah  service  ^only.) 

ITerlMsa  restrictions  do  not  dlow  the  sele  of  new  broadcastieig  equ^ment  without  priority  therefore, 
tbit  equipment  it  presented  merely  to  acquaint  you  with  Gates’  current  developments. 

Ask  About  Our  Priority  Plan  for  Prompt  Delivery 
When  Gates  Equipment  it  Again  Available — 


Interelectrode  Capacitance 
Meter 

These  capacitance  meters  (Model 
37-B)  are  for  use  in  measuring  low 


QUINCY,  ILLINOIS,  U.  S.  A. 


BROADCAST  TRANSMIHERS  •  STUDIO  SPEECH  EQUIPMENT  •  ANTENNA  TUNING  AND 
PHASING  UNITS  •  AMPLIFIERS  •  REMOTE  EQUIPMENT  •  BROADCAST  STATION  AND 
TRANSMIHER  ACCESSORIES 


ELECTRONICS 


values  of  capacitance,  and  partic- 
alarly  in  the  measurement  of  vac¬ 
uum-tube  interelectrode  capaci¬ 
tances.  The  instrument  is  direct 
^ing  in  five  steps,  through  the 
range  of  0.001  to  100  mfd.  Socket 
adapters  of  the  unit  accommodate 
aO  popular  tubes  so  that  measure¬ 
ments  in  accordance  with  RMA  and 
jAN  standards  can  be  made.  Bulle¬ 
tin  T-445  available  from  Technical 
Apparatus  Company  (1171  Tre- 
mont  St.,  Boston  20,  Mass.)  gives 
ttchnical  data  and  application  notes. 


Accelerometers 

These  accelerometers  will  drive 
itandard  recording  galvanometers 
fithout  amplifiers  or  electronic- 
carrier  equipment.  Natural  fre¬ 
quencies  of  the  instruments  vary 
from  100  to  1000  cps,  depending 
upon  their  acceleration  ranges. 
(The  12-G  unit  weighs  2  oz  and 
has  a  natural  frequency  of  400 
cps).  Characteristics  of  units  are; 
sensitivity  to  transverse  accelera- 
Qon  less  than  0.1  percent;  linear 
within  i  percent;  zero  drift  with 
temperature  is  less  than  1  percent 
between  plus  100  deg  F  and  minus 
50  deg  F;  calibration  factor 
changes  less  than  3  percent  within 
the  temperature  range  mentioned. 
Excessive  acceleration  does  no  dam¬ 
age  to  the  units.  The  sensitive  ele¬ 
ment  of  these  accelerometers  don- 
sists  of  unbonded  strain-sensitive 
filaments  which  are  in  grid  form, 
and  constitute  the  sole  support  for 
the  mass.  Filaments  are  connected 
in  a  Wheatstone  bridge  circuit  of 
which  all  four  arms  are  active.  No 
external  balancing  circuits  or  com¬ 
ponents  are  required  because  the 
bridge  circuit  is  balanced  in  assem- 


equip  your  postwar  products  with 

TELEX  MAGNETIC  RECEIVERS 


Before  war  came,  TELEX  intro¬ 
duced  the  first  wearable  Electronic 
Hearing  Aid  with  Receivers  which 
brought  brilliant  new  clarity  in 
soimd  reception  to  sufferers  from 
hearing  impairments. 


Since  Pearl  Harbor,  TELEX  has 
supplied  himdreds  of  thousands 
of  Midget  Magnetic  Receivers  to 
the  Signal  Corps  that  have  met 
the  supreme  tests  of  battle  uses. 


Today  .  .  .  drawing  upon  this 
wealth  of  experience  .  .  .  TELEX 
Engineers  continue  to  pioneer 
with  new  and  marked  advance¬ 
ments  in  Tiny  Magnetic  Receivers 
.  .  .  improvements  that  set  new 
standards  in  high  fidelity  recep¬ 


tion  and  control  of  sound  com¬ 
munication. 

•  •  • 

You  may  need  for  your  own  prod¬ 
ucts  the  high  sensitivity  and  abso¬ 
lute  clarity  possible  under  all 
atmospheric  conditions  with 
TELEX  Magnetic  Receivers . . . 
for  such  products  as  wearable 
radios,  airport  and  airplane  re¬ 
ceivers,  I  C  systems  for  railroads, 
telephone  equipment,  dictating 
equipment,  medical  equipment, 
and  all  types  of  sound  research 
equipment. 

•  •  • 

Should  you  have  such  a  need  after 
V  Day,  the  demonstrated  creative 
ability  of  TELEX  Engineers  can 
be  of  help  to  you.  Watch  TELEX 
for  further  new  electronic  devel¬ 
opments. 


TELEX 


INC. 


ELECTRONIC  PRODUCTS  DIVISION 

MINNEAPOLIS  1.  MINNESOTA 


IIORCI 


A  complete  line  of  fittings,  both  solder,  ond  improved 
solderless  types  con  be  supplied  for  NORCO  Trans¬ 
mission  Lines,  including  ibiproved  End  Seals  and  Junc¬ 
tion  Boxes.  Your  inquiry  invited. 
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Tw«nty-five  years*  experience  in  Micropho"®  . 

solving  all  types  of  Relay  Problems  ^ 

. .  .  Complete  facilities  for  Design- 

ing.  Engineering,  AAanufacturing  .  . ,  Specialists  in  producing  Relays 
of  exceptional  power  and  sensitivity  for  Aircraft,  Intercommunica¬ 
tions 'Systems,  Electronic  Devices,  Exclusive  Kurman  features  provide 
greater  dependability,  longer  life,  more  precise  performance  .  . 

Send  date  for  quotations.  Write  for  now  doseriptivo  Bulletins. 


KURman 
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35-18  37fh  STREET  •  LONG  ISLAND  CITY  1,  N.  Y. 


^pCaN!^^ 


NDRCD 


COAXIAL  TRANSMISSION 
LINES  AND  FITTINGS 


NORCO  coaxial  cables,  of  the  rigid  gas  filled  type, 

MnJ  CJUl 


New  solderless  COUPLING  without  synthetic  gaskets 


NORTHERN  COMMUNICATIONS  MANUFACTURING  CO. 

210  HAST  lOih  STHKFT  NKW  YOHK  10.  Y. 

Maiiitfiirlitn'rs  {>/  1  runsfornit'rs  •  Special  Coils  •  Reactors  *  .'^ound  .Systems 
Recorders  •  htpiaUzers  •  Full  Ranni-  l^hoiionraph  •  Coaxial  Transmission  f.ines 


•  Try  us  for  those  items 
you  need  in  a  hurry.  Our 
stocks  cue  big — our  serv¬ 
ice,  extra-fast! 


We've  been  at  it  since  1925 
— and  we  know  how! 


■  1.  I  .  I  Al  ls, IS.. 

Wholesale  Distributors 

lADIO-flECTRONIC  SUPPIIIS  ft  PARTS 
17  Union  Square 

NEW  YORK  3,  N.  Y. 

Phones  Algonquin  4-ft  M 2-3-4-S-6-7 


NUlMEEi-ALL 


MULTI-WHEEL  HUMBERIN6 
MACHINE  •  MODEL  70 

The  Most  Efficient  Method  of 
Stamping  Numbers  into  Metal 

Adapted  for  Hand  or  Press  Use 

REPEATS  THE  SAME 
NUMBERS  UNTIL 
CHANGED 

Model  70  NUMBERALL 
machinei  ere  used  in  nit 
industries  to  mark  various 
parts.  Stamp  numboA 
ate.,  quickly  .  .  .  naally. 
Perfectly  aligned.  Muck 
batter  marks  are  pro¬ 
duced  by  these  machinos 
than  by  single  stamps  or 
steol  type,  and  at  a  f<r 
lower  cost.  Shank  for 
Hand  or  Press  and  wHh 
any  number  of  whooh 
from  3  to  20. 

Modal  No.  70  Write  for  Belletls  t 


NUMBERALL  STAMP  ft.  TOOL  CO. 

HUGUINOT  FA«K  STATIN  ISl AND  I  1,  N  ’ 
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RESISTORS 

by  HANOVIA 

GRADE  1  CLASS  1 

HERMETICALLY  SEALED 
Wire  Wound 

FERRULE  TERMINAL  TYPE 
Power  Resistors 


yy.  Each  corner  of  the  bridge  has 
jn  electrical  terminal,  two  of  which 
fxe  connected  to  a  dry  cell  battery, 
i^ile  the  remaining  two  terminals 
,re  connected  directly  to  the  re¬ 
cording  galvanometer.  This  method 
of  supporting  strain-sensitive 
fires  makes  full  use  of  their  strain 
jensitivity,  and  results  in  a  high 
output  level.  Statham  Laboratories, 
3222  Beverly  Blvd.,  Los  Angeles  36, 
Calif. 


Automatic  Announcer 

SPD-33  IS  A  NEW  electronic  unit 
(Automatic  Announcer)  which  con- 
siats  of  a  voltage  regulated  power 
wpply,  a  d-c  amplifier,  a  lamp  and 
alarm  bell,  together  with  associ¬ 
ated  operating  relays.  The  unit  is 
adjustable  for  both  sensitivity  and 
for  delay  action.  In  practical  opera- 
hon  this  device,  when  connected  to 
proper  output  of  a  radio  re- 
®^iver,  as  an  example,  will  func¬ 
tion  as  a  radio-operated  switch, 
^hose  output  is  directly  connected 
to  either  a  signal  light  or  an  alarm 
or  both,  thus  giving  a  visual 
**  Well  as  an  audible  indication  of 
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lliyratron 


Westinghouse  Electric  &  Mfg.  Co., 
innounces  a  new  15,000-volt  thyra- 
tron  tube  (WL-678)  which  provides 
q)lit-cycle  control  of  high  power  for 
r-f  heating  units  and  radio  trans¬ 
mitters.  The  tube  is  designed  to 
five  smooth  and  instantaneous 
power  control  from  zero  to  100  per¬ 
cent  load ;  simplified  automatic  load 
control;  and  high  speed  automatic 


overload  protection;  General  char¬ 
acteristics  of  the  tube  are :  filament 
vdtage  5.0  volts;  filament  current 

7.5  amp;  filament  heating  time 
(minimum)  1  min;  typical  control 
bias  at  rated  voltage,  50  volts. 
Maximum  ratings :  anode  voltage 
(peak  forward  and  peak  inverse) 
10,000;  anode  current  (average) 

1.6  amp;  anode  current  (peak)  6 
amp,  temperature  range  (condensed 
mercury)  25  to  55  deg  C.  Lamp  Di¬ 
vision,  Bloomfield,  N.  J. 


Six  Styles  Available 
Sturdily  Built  For  Dependable  Service 
Inquiries  Invited 

HANOVIA  Chemical  &  Mfg.  Co. 

Dept.  E-14  Newark  5,  N.  J. 


^eUuMecU 

FLOCK 

HAS  MANY  USES 
IN  RADIO 

Practical,  economical  Cellusuede 
Flock  is  an  excellent  material  for  a 
variety  of  radio  uses.  Coat  wire 
grills,  cabinet  bases,  cabinet  interiors  and  phonograph  turn¬ 
tables  with  versatile  Cellusuede  and  note  its  high  acoustical 
value  .  . .  low  cost  . . .  flattering  suede  or  velvet  effect.  Rayon 
or  Cotton  Flock  is  furnished  in  a  wide  assortment  of  colors.  No 
rationing  ...  no  priorities  ...  no  delay. 
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incoming  radio  signals.  Sensitivity 
and  time  constant  controls,  located 
on  the  front  panel  of  the  instru¬ 
ment,  are  variable  over  a  consider¬ 
able  range,  corresponding  to  ac¬ 
tual  operating  conditions.  Maxi¬ 
mum  sensitivity  of  the  Announcer 
ia  never  utilized,  and  by  proper  ad¬ 
justment  of  the  controls  trip  action 
of  the  alarm  circuit  is  had,  corres¬ 
ponding  to  the  intensity  of  the  in¬ 
coming  signal  and/or  the  back¬ 
ground  noise.  Delay  ranges  from 
zero  to  over  100  milliseconds  and 
the  off-delay  action  is  constant  at 
more  than  500  milliseconds.  The 
unit  operates  on  115  volts  a.c.  has  a 
power  consumption  of  34  watts,  in¬ 
ternally  operates  a  1-kw  switch, 
and  weighs  about  40  lbs.  It  is  de¬ 
signed  for  standard  relay  rack 
mounting  (panel  height  is  3J 
inches.)  Radio  Manufacturers  En¬ 
gineers,  Inc.,  Peoria,  Ill. 


Small  Battery 

No  412,  “Everyready”  Mini-Max 
B  battery  is  rated  at  22i  volts,  ! 
weighs  2i  oz,  and  measures  2  x  li  x  | 
23/32  in.  It  is  for  use  in  hearing 
lids,  pocket-size  radios,  or  certain  j 
types  of  electronic  equipment.  Na-  s 
tional  Carbon  Co.,  30  East  42  St.,  ; 
New  York  17,  N.  Y. 


Reverse-Current  Relay 

Type  9100  reverse  current  relay  is 
especially  designed  for  “tough”  low 
voltage  d-c  applications  on  either 
stationary  or  mobile  equipment. 
An  automatic  latch  on  the  relay 


Z  H-i 


[1-4. 


FOR  EVERY  PURPOSE 

Concord’s  full  line  of  Amplifiers 
range  up  to  sizes  covering  200,000 
square  feet  indoors  or  75,000  square 
feet  outdoors.  A  complete  line  of 
speakers,  microphones,  and  all 
essential  equipment  is  also  available. 

Concord  Intercom  Units  are  car¬ 
ried  in  a  variety  of  master  and  sub¬ 
station  units  permitting  up  to  100 


Concord  Recording  Equipment — 
professional-type  for  microphone 
recording,  radio  recording,  repro¬ 
duction  of  transcriptions,  public 
address  system. 

Mail  the  coupon  below  for  spe¬ 
cial  folders  and  literature  which 
picture  and  describe  the  complete 
^  Concord  line  of  Amplifiers,  Inter- 
,  corns  and  Recorders. 


Capacitors 


Illinois 

CONDENSER  COMPANY 

1160  N.  HOWE  ST.  •  CHICAGO  10,  HI- 
Manufacturers  of  Oil,  Paper 

and  Electrolytic-^Capacitors 


TheJij|A1£S  idNf&MWmg 


A  word  to  radio  buyers 


• . .  whose  annual  needs  run  between  5,000  and 
20,000  units,  for  retail  chains,  furniture 
chains  and  department  store  buying  combines. 


We  have  '^ghosted”  private  label  radios  for  fifteen  prof¬ 
itable,  pre-war  years!  When  we  again  tiuTi  our  resources 
to  civilian  production,  we  plan  to  make: 

.  ^  5-  and  6-tube  AC-DC  table  model  radios 
in  bakelite,  catalin  and  wood  cabinets 

^  Table  radio-phonograpb  combinations 

4  Portable  phonographs 

Our  policy  has  consistently  been  to  keep  costs  at  rock- 
bottom;  to  accept  orders  only  when  we  can  fill  them 
and  live  up  to  all  agreed -on  terms.  We  welcome  inquiry. 


•  FAST  AND  •  FOR  HEAVlil 

ECONOMICAL  COATINGS 

tEpUIRIS  ONLY  RAPID  ELECTROLYTE-RAni 
METAL  CLEANER— RAPID  APPLICATOR 

•  Plating  current  ie  obtained  from  dry 
cells,  storage  battery,  or  any  conTenienl 
course  oi  direct  current  at  3  to  6  V.,  or 
use  Rapid  Plating  Rectifier  lor  hearr 
work. 

•  For  silver  surfacing  bus  bar  connec¬ 
tions,  lugs,  switch  blades,  etc.  For  plat¬ 
ing  or  touching  up  misMlloneous  sur- 
foces  with  cadmium,  ifickel,  sine,  copper 
and  gold.  Building  up  limited  areas. 
Hard  suriacing  wiUr  nickel.  Used  in 
shop  or  field.  Special  applicators  de¬ 
signed  to  speed  up  production  line  Jobs. 

Our  laboratory  Is  giad  ta  cooperofe. 

No  oblfgatloH 

Rapid  Electroplating  Process,  iie. 

1414  S.  Wabash  Ave.,  Chicago  5,  III. 
621  Graybar  Bldg.  237  Rialto  BM|. 

New  Yort,  N.  Y.  San  Francisco,  CeW. 


ItllB  Mr  ^  fodio  manufacturers  in  the  New 

\  York  Metropolitan  area  ta  win  the  Army -Navy  "E.* 

m  ^  1  IIb  II  MANUFACTURING  COMPANY,  INC. 

33  WEST  46th  STREET,  NEW  YORK  19,  N.  Y.  •  BRYANT  9-2300 


Headquarters  for 
SPECIAL  Crystals/ 


The  men  of  The  James  Knights  Cempony  have  been 
designing  and  making  special  precision  crystals 
sine#  1932.  Their  extensive  experience  with  crystals 
f er  every  conceivable  purpose,  coupled  with  an  active 
participation  in  Radio  dating  back  to  1913,  is  avail¬ 
able  to  you.  These  men  are  interested  in  your  special 
crystal  problems  —  they  have  the  knowledge,  equip¬ 
ment  and  research  facilities  to  help  you.  Why  not  get 
them  working  on  your  special  crystal  problem  today? 
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prevents  accidental  closing  of  the 
jnoature  or  contacts  due  to  vibra- 
qoq  or  shock.  Contacts  are  rated 
lOO  amp  at  30  volts  d.c.  maximum. 
Physical  dimensions  are  4Ax3Ax 
lit  inches.  Approximate  weight  is 
1.6  lbs.  Also  available  are  Type  9000 
reverse  current  relays  without  the 
magnetic  latch.  These  units  are  for 
use  where  severe  vibration  and 
shock  are  not  encountered.  Type 
9000  relays  are  available  in  sizes  as 
low  as  300  watts  at  6,  12,  18  and 
24-volts  d.c.  R-B-M  Manufacturing 
Co.,  Div.,  of  Essex  Wire  Corp., 
Logansport,  Ind. 


Capacitor 

Illustrated  is  a  capacitor  which 
will  operate  in  u-h-f  circuits.  It  is 
the  size  of  a  walnut  and  is  specially 
designed  for  high-frequency  opera¬ 
tion.  Its  characteristics  are:  Ca¬ 
pacitance  range  6-50  mmfd;  maxi¬ 
mum  voltage  30  kv  peak;  maximum 
current  20  amp  peak.  Units  are  self- 


THIS  MONTH— PATN^^WS  RECORDING  AMPLIFIER 

p —  y 


I  jjifigg  r 


PORTABLE  SOUND  EQUIPMENT  used  by  Pathe  News’  Washington  staff  must  be  ready 
for  instant  action,  rain  or  shine.  To  meet  all  requirements  of  newsreel  work,  Pathe  News 
engineers  developed  a  lightweight  sound  amplifier — powered  by  a  special,  flat  type  180- 
volt  Burgess  Battery — with  sufficient  output  in  milli-wattstooperatethemirror  galvanom¬ 
eter.  Burgess  engineers  worked  closely  with  Pathe  sound  experts  to  develop  this 
battery  (photo  lower  right). 
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Scwnce  creates  an  "ear”  i 

for  the  *ph<Mie  that  no  one  i 

answers.  The  message  goes 
through  via  electronic  writing.  \ 
Precision  manufacturing  will  make 
it  ail  actuality. 

Millicms  of  precision  parts  will  he 
necessary  to  make  these  future  con* 
veniences  available  to  the  millions. 
Precision  on  a  mass-productum,  low-cost 


basis  has  been  our  aim  and  achievement 
for  more  than  30  years. 

If  you  have  a  wartime  pr  a  postwar 
precision  problem,  you  might  find  it 
interesting  to  discuss  it  with  us. 

(Be/o«i)  Some  of  many 
thousands  of  our  preci- 
Sion  parts  that  help  ”Keep 

’em  aying  and  Gghting.”  aaTanuaMSo  tail 

Lift  an  back  tha  attack— bay  EXTRA  War  Ronds. 


Standard  Relays 

Many  jobs  can  be  done  easier  and 
better  with  Potter  &  Brumfield  Standard 
Relays.  Built  in  a  wide  range  of  simplified 
designs  and  sizes,  these  relays  give  you 
maximum  dependability,  longer  life  and 
precise  performance  under  most  exacting 
conditions  ...  at  lower  cost. 


S8e€t£ 

SlecAu^a/  SBaAA 


Available  Standard  Types  include 
k  Power  —  Shock  Proof — Plate  Circuit  — 
*  Sensitive  —  Latch  —  Multiple  Leaf  — 

Electrical  Reset  Latch  —  Aircraft  and 
Telephone  types.  Complete  range  of 
coil  voltages,  either  AC  or  DC. 
Conveniently  mounted,  varied  contact 
arrangements.  IF  A  STANDARD  RELAY 
WILL  DO  THE  JOB,  THAT’S  THE  ONE 
TO  BUY. 


Icr  Ifniiu* 

Mtq  Co  .  Inc 


IM  NORTH  lOHi  ST.,  PRINCETON,  INDIANA 


AsU  for  cataioq  giving  full 
specifications  on  all  types 
of  Standard  Relays 


lONES  2400  SERIES 
FLOGS  and  SOCKETS 


S-240(aB 


ciency.  Improvad 
Socket  Contacts  pro¬ 
vide  4  individual  fln- 
inq  surfaces  which 
make  positive  contact 
over  practically  thNr 
entire  length. 

The  Contocts  on  botii 
Plugs  and  Sockets  art 
P-2406-CCT  mounted  in  recessed 
pockets  greot- 
ly  increasing 
leakage  dist¬ 
ance.  increos- 
ing  voltage 

S-240S-SB  jjj 

Bokelite  insulation.  Plug  and  Socket  con¬ 
tacts  ore  silver  plated.  The  Snished  op- 
pearance  of  this  series  will  odd  con^der- 
ably  to  your  equipment 

The  2400  Series  are  interehongeable  with 
oil  urdts  of  the  corresponding  No.  400  Series. 

Send  fodoy  for  general  catalog  No.  U 
listing  and  lUrutrating  our  complete  lins 
of  Plugs.  Sockets  ond  Terminal  Strips. 


l+ioujflRD  B.joncs  compflny 

60  UJ  G€0RG€  ST.  CHlCflGO  16 
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ERICSSON 


WIRE  COMPANY,  i^c 


15  Perk  Row 
New  York  Cily 


SCREW  MACHINE  PRODUCTS  CO..  INC 
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■eter  and  d-c  output  terminals. 
Ilie  equipment  weighs  approxi- 
nately  74  lbs,  and  measures  11^  x 
S  X  16  in.  Federal  Telephone  &  ' 
ladio  Corp.,  Newark,  N.  J.  | 


lectifier  Tube 

Type  TR-40M  high  vacuum,  half- 
uve  rectifier  tube  measures  9i  in. 
Ugh,  with  a  maximum  diameter  of 
tH  in.  It  is  equipped  with  a  4-pin  ^ 
jimbo  (50- watt)  base.  Glass  is  ! 
Nonex.  Filament  is  thoriated  tung-  I 


ikn.  Filament  power  is  5.0  volts  at 
W.6  amp ;  peak  forward  volts — 26,- 
WO;  peak  inverse  volts — 60,000; 
mrage  plate  current — 0.25  amp. 
Tulor  Tubes  Inc.,  2312  Wabansia 
kn.,  Chicago,  Ill. 


iMietors,  Heaters 

IlGAN  BANK-TYPE  resistors  comer 
ii standard  types  of  6  resistors  to  a 
Wnk  (frame  measurement  is  23 
kin  length  lU-in.  in  width,  and 
U-in.  deep)  but  the  units  can  be 
kilt  from  2  to  24  resistors  to  a 
kak.  Resistors  are  supplied  with 
kock  -  tested,  salt-spray  -  tes^ 
fitted  steatite  cores.  Radiant  heat- 
••  for  temperatures  up  to  1700 
kg  F.  are  also  available.  A  4-page 
^tin  describing  these  pieces  of 


/4miac(HCU€^. . .  a  series  of  High 
Vacuum  Diffusion  Pumps  for 
Industrial  Use 


THE  VMF  SERIES  of  all-metal  pumps  embodies  an  entirely  new 
application  of  the  fractionating,  self -conditioning  principle.  Six  dif¬ 
ferent  sizes,  varying  in  their  range  of  pumping  spee<ls,  make  availa¬ 
ble  a  model  which  will  fit  your  particular  problem  with  maximum 
efficiency.  Sturdy  in' construction,  these  pumps  meet  the  exacting 
demands  of  industry  for  compact,  reliable  units,  capable  of  reaching 
pressures  of  10**  mm.  of  mercury  or  lower. 

The  VMF  oil  diffusion  pumps  are  suitable  for  use  on  automatic 
exhaust  machines,  electron  microscopes,  continuously  evacuated 
X-ray  tubes,  and  a  variety  of  electronic  devices  and  production 
units.  They  are  also  suitable  for  laboratory  and  other  vacuum  sys¬ 
tems  of  moderate  size  where  an  inexpensive  metal  pump  may  be 
effectively  employed. 


VMF  100 
100 
14W 

r/»r 

150 

Ullimat*  vacuum  1  x  10^  mm.  Hg  wHh  Ocloil 

Far  detaila  roiieerning  the.'te  pinnpit,  a,i  well  ait  W  other  typee  of  dlffuitioii  pumps,  loir~ 
vapor-pressure  fluids,  greases,  racuum  gauges,  control  circuits,  and  other  items  fof  high- 
vacuum  technology  ,  .  .  write  Vacuum  Equipment  Uiviaion. 


CHARACTERISTICS 

VMF  2 

VMF  5 

VMF  10 

VMF  20 

VMF  so 

Spood  (L/»ac.)  .... 

2 

5 

10 

20 

SO 

Haight . 

3%“ 

S’/o" 

7" 

9%" 

11" 

WMHi . 

IW 

2y4'* 

ays" 

S’/s" 

OVo" 

Rogwirod  fora- 
pratiura,  microns . . 

100 

100 

100 

100 

100 

The  VMF  series  .  .  . 

4  sizes,  air-  or  water-cooled 
2  sizes,  water-cooled  only 


a 


DISTILLATION  PRODUCTS,  INC. 

Joinlly  owned  by  EASTMAN  KODAK  COMPANY  and  GENERAL  MILLS,  INC. 

ROCHESTER  13,  N.  Y. 
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SIIPFRIAR  ftARRAN 


After  25  years  we’re  still  at  it,  and 
expect  always  to  be.  For  reputation' 
building  is  a  job  that’s  never  finished 
.  .  .  Constant  change  and  improv^ 
ment  rule  the  electrical  industry. 
These  advances  aae  steadily  making 
old  practices,  old  viewpoints,  old 
produas,  obsolete  Good  old  Superior 
brush  grades,  regaardless  of  how  good 
or  how  old,  have  to  go  when  they 
no  longer  "delhrer".  New  brushes 
take  their  place,  stemming  from  con¬ 
sistent  laboratory  research  and  a  close 
study  of  our  customers’  needs. 

Wil/  you  outline  your  problem  to  u$? 


P4 


as  a-  source  of  pre- 
cision  -  made 
W  A  S  H  E  R  S  and 
STAMPINGS 
.  -  r,TT.  n^L. .  manufactufed  fo 
CUP  WASHERS  yQyp  specifications, 
for  Binding  Screws 

WHITEHEAD  STAMPING  CO. 

1691  W.  Lafayette  Blvd.  Detroit  16,  Michigan 


TRANSFORMERS 

FOR 

ELECTRONIC 

PURPOSES 


SPEED 

IRON 


Model  B 


A  new  development  in  solder¬ 
ing  irons  now-  makes  possible 
great  savings  in  light  soldering 
operations.  Rugged,  fast,  pow¬ 
erful,  built  to  give  years  of  serv¬ 
ice,  it  will  do  soldering  jobs  that 
previously  were  impossible.  A 
tool  that  is  a  "must"  for  your 
lab  and  for  many  special  appli¬ 
cations  in  the  plant. 

It  consists  of  a  hi-current,  lo- 
voltage  transformer  with  its  pri¬ 
mary  controlled  by  a  trigger 
switch.  To  the  secondary  is  con¬ 
nected  the  soldering  dp  and 
headng  element,  a  length  of 
No.  11  copper.  The  dps  are 
easily  replaced  and  their  flexi¬ 
bility  piermits  forming  into  va¬ 
rious  shapes  to  reach  diificult 
connecdons. 

The  tool  is  encased  in  an  at- 
tracdve  plasdc  housing,  com¬ 
fortable  and  well  balanced. 


For  More  Information  Write  Dept.  E, 

WEllER  MFG.  CO. 

EASTON,  PA. 


We  ore  completely  equipped  for 
volume  production.  Write  us  con¬ 
cerning  your  requirements. 


DONGAN 

ELECTRIC  MFG.  CO. 

2977  Franklis  Detroit  7,  Mich. 


We  Invite 


It’s  hot  in 
5  to  7  seconds 


100  Watts, 

115  Volts,  60  Cycles. 
Weight,  2  Lbs. 
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Coothig  tor 
of  Aisonblod 


Greond 


w!IL- 


equipment  is  available  from  Techt- 
giinn  Industries,  Inc.,  828  N. 
Broadway,  Milwaukee  2,  Wis. 


High-Vacuum  Pumping 
System 

Type  PS  high-vacuum  systems  are 
new  and  complete  packaged  units 
(available  in  various  capacities) 
which  are  simple  to  operate  and  re- 


Aatomatic  Voltage 
Regulators 

Voltage  control  for  1  and  2-kva 
applications  is  achieved  by  the  use 
of  SECO  Models  4101  and  4102 
voltage  regulators  which  consist  of 
a  thyratron  tube  circuit  which  con¬ 
trols  the  variable  transformer  and 
maintains  a  constant  output  volt¬ 
age  regardless  of  variations  in  in¬ 
put  voltage  or  output  load  current. 
These  regulators  are  not  affected 
by  changes  in  the  power  factor  of 
the  load  nor  is  there  any  distortion 
in  the  wave-form  of  the  output. 
Rack  and  cabinet  mounting  types 
are  available  and  come  supplied 
with  a  voltmeter,  on-off  switch, 
gensitivity  control  knob  and  output 
voltage  selector  knob.  Bulletin  No. 
164,  describing  these  units  more 
thoroughly,  is  available  from  Supe¬ 
rior  Electric  Co.,  Bristol,  Conn. 


•  The  fungicide  is  completely  dissolved  thereby 
eliminating  the  possibility  of  settling  put. 


•  Non-corrosive  to  copper,  52S  aluminum,  low  car¬ 
bon  steel,  cadmium  plated  steel.  No  deteriorating 
efFects  on  coated  or  adjacent  parts. 


•  Moisture-proof.  Non-inflammable,  (spec.  71-4943). 


quire  only  one  connection  for  at¬ 
tachment  to  whatever  is  to  be  vacu- 
ated.  Casters  are  used  to  make 
units  portable.  The  system  is  fully 
automatic  and  incorporates  various 
safety  and  protective  features. 
Vacuum  conditions  are  indicated 
continuously  on  a  control  panel, 
and  recorders  can  be  used  if  de¬ 
sired.  Mechanically  refrigerated 
traps  are  available  on  special  order. 
National  Research  Corp.,  Vacuum 
Engineering  Div.,  Boston  15,  Mass. 


*  Actually  beats  specification  requirements  for  in¬ 
sulating  properties  and  drying  time  . . .  tack-free 
in  8  minutes  .  .  .  hard  in  45  minutes. 

•  NON-TOXIC  TO  HUMANS-otEcio/  fesfs  show 
INSLrX  will  not  couse  dermafifit, 

*Salicylanilide 

LITERATURE  ON  “27  SERIES”  AIR  DRY  VARNISHES  ON  REQUEST 

27A  with  rhcnyl  Mercury  •  27PA  with  ^PMitoehierpheiMl  •  27SA  with  SaikyimilM* 


THE  INSL-X  CO.,  Inc.  •  857  Meeker  Ave.  •  Brooklyn  22,  N.  Y. 

Chicago  •  •  Detroit  •  Los  Angela  •  Philadelphia 
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Radex  Corporation 


556  U'  nionroc 


lanettc  marnilaciucinq 


^  VACUUM  TICHT  SEAL 
ir  KOYAR  METAL  ELECTRODES 
^PYREX  GLASS  BEAD 
^  MANY  STANDARD  TYPES 
^  ANY  TYPE  TO  SPECIFICATIONS 
ir  SOLDER  OR  WELD  EASILY 


All  kinds,  sizes  end 
shapes,  standard  and 
special  designs.  Con¬ 
tract  and  engineered 
screw  specialties,  pre¬ 
cision  made,  econom¬ 
ically  produced. 


A  complete  and  diversified  line  of  E-l  4,  S,  6,  7  cmd  S  elec¬ 
trode  hermetically  sealed  Multiple  Headers  are  new  available 
as  stcmdard  sleek  items.  All  are  supplied  at  mass  preductien 
prices  ne  special  teel  er  die  costs  involved.  Individual  sealed 
terminals  are  also  included  in  a  wide  variety  of  stemdardized 
types.  All  special  shapes  or  forms  can  be  supplied  to  exact 
specifications  at  slightly  higher  cost. 

Shll  include  Pyrex  glass  bead— immune  to  thermal  or  electrical 
shock.  Pyrex  annealed  to  eliminate  strain.  Kovar  electrode  and 
shell  solders  and  welds  easily  cmd  forms  absolute  vacuum 
tight  chemical  bend  with  glens— lead  becomes  integral  part 
of  housing.  Multiple  Headers  con  be  fabricated  in  any  form  to 
speciflc^ion— write  today. 


0i»tar  tmAL  $cnavs^, 

.  MACHtHM}  SCUBAS  ^ 

K  iPiASTfc  iNsen.^m 

JM  jpkial  mm  4’tS 
TYPfS  OF  HUSm 


D.C.  to  A.C. 
by  JANETTE 


•_  ..d  Gbmoiu  TuX* 

^^Tdirect  currentpwer 

can  be  operat  Janette  converter. 

hy  raeax<^<^  devices,  specially  de- 

iKrts  of  the  world. 

Uonsinallpori  ^uirement  and  want  a 

If  you  have 

safely  •  J*“*"*- 


ukn  future  peace-time 
production,  Radex  will 
uphold  its  war-won  re¬ 
putation  by  the  scope 
and  caliber  of  its  ser¬ 
vice  to  the  radio  and 
electrical  industries. 


53  W.  Jackson  Blvd.,  Chicago  4.  III. 
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Literature 


Electronics  Index,  Readers  can 
obtain  for  75  cents  an  offset  copy  of 
an  index  to  Electronics,  Volumes 
1  to  XVII  (April  1930  to  December 
1944).  Mail  requests  to  Electron¬ 
ics,  Editorial  Department,  330  West 
42nd  Street,  New  York  18,  N.  Y., 
together  with  the  money. 


Electronic  Heating.  “Electronic 
Heating  for  Plastics”  is  the  title  of 
an  article  on  this  subject  by  M. 
Robert  Saslaw,  which  appears  in 
Vol.  3,  No.  3  of  a  bulletin  called 
Celanese  Plastics.  The  author  dis¬ 
cusses  briefly  practical  methods  of 
heating  plastic  material,  costs  and 
limitations.  Celanese  Plastics  Corp., 
180  Madison  Ave.,  New  York  16, 
N.  Y. 


Microphones.  A  simplified  refer¬ 
ence-level  conversion  chart  is  con¬ 
tained  in  a  new  36-page  catalog 
which  gives  basic  operating  prin¬ 
ciples  of  microphones ;  new  and  spe¬ 
cial  purpose  microphones  as  well  as 
poly-directional,  dynamic,  velocity 
and  carbon  types.  Electro-Voice 
Corp.,  1239  South  Bend  Ave.,  South 
Bend  24,  Indiana. 


War  Production  and  VE-Day.  Is 
the  title  of  the  second  report  of 
James  P.  Byrnes,  Director  of  War 
Mobilization  and  Reconversion,  to 
the  President,  Senate  and  House  of 
Representatives  on  the  problems  of 
mobilization  and  reconversion.  In 
the  booklet  (48  pages)  is  data  on 
policies  of  contract  curtailment, 
nonrenewal  and  termination. 


This  new  method  for  waterproofing  ceramic  surfaces  results 
in  increased  electrical  resistance  and  improved  performance 
of  equipment  under  conditions  of  high  humidity  and  con¬ 
densation.  Application  of  Oow-Corning  Fluid  No.  200  to 
ceramic  bodies  coats  them  with  an  extremely 
thin  film  of  silicone.  It  will  adhere  effec¬ 
tively  even  when  immersed  for  days  in  sea 
water  and  does  not  collect  dust  or^  cor¬ 
rode  metals;  nor  will  it  react  with  organic 
materials.  It  has  a  power  factor  of  the 
order  of  .005%  and  is  effective  up  to 
1 50°C.  It  also  acts  as  a  neutral*  flux 
for  soldering,  and  is  not  removed 
by  contact  with  organic  solvents. 

For  further  applications  and  engi¬ 
neering  data  write  or  phone. 


i 


Silicone  Products.  Four  separate 
pieces  of  literature  from  Dow  Corn¬ 
ing  Corp.,  Midland,  Mich.,  include 
(1)  a  booklet  on  No.  DC-993  high 
temperature  Silicone  electrical  in¬ 
sulation;  (2)  a  booklet  on  Silicone 
polymers,  a  colorless,  odorless,  inert 
liquid  for  use  wherever  there  is  a 
need  for  a  liquid  which  has  a  low 
fste  of  change  of  viscosity  with 
temperature,  and  which  will  remain 
fluid  at  low  temperatures,  or  which 
^ill  be  practically  nonvolatile  at 
devated  temperatures;  (3)  a  4-page 
bulletin  on  Silicone  lubricants  for 
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HPTj 

rTnH^y 

Another  exclusive 
"Midget”  feature  Is 
the  single  hole  mount’ 
ing  for  which  a  locating* 
pin  can  be  provided. 
The  "Midget"  is  com* 
pacHy  constructed  for 
restricted  space.  Write 
for  further  details. 

*MTKNT  KNDINO 


(IN  NON-LOCK  POSITION) 

BOTH  Outstanding  FEATURIS  OF 
GENERAL  CONTROL  COMPANY’S 
MODEL  MCM  "MIDGET"  SWITCH 


The  Model  MCM  "Midget”  Lever  Switch  has  the 
unique  feature  of  FULL  THROW  in  both  lock  and 
non*fock  positions.  By  means  of  a  stainless  steel 
detent  track  insert*,  the  "Midget”  may  be  supplied 
with  (1)  lock  on  each  side  of  neutral;  (2)  lock  one 
side,  non-lock  on  other;  (3)  lock  one  side,  no 
throw  on  other;  (4)  non-lock  on  each  side  of 
neutral;  (5)  non-lock  one  side,  no  throw  on  other; 
(6)  two-position  operation.; 

Conventional  switches  have  reduced  spacing 
between  contacts  in  the  non-lock  position  because 
of  limited  travel.  The  "Midget”  completely  allows 
full  spacing — and  remember,  the  “Midget"  weighs 
only  3^  ounces  with  12  contacts!  It  is  only 
2^"  long  wide  x  thick. 


/>\  GENERAL  CONTROL  COMPANY 

1202  SOLDIERS  FIELD  ROAD,  BOSTON  34,  MASS. 


RAD! ART 


VIBRATORS 


3^^ 


INDIVIDUALLY  ENGINEERED^ 
for 

SPECIFIC  REQUIREMENTS 


RADIART  VIBRATORS  enjoy  widespread  confi¬ 
dence  because  they  are  individually  engineered 
for  each  job. 

Precision  manufacturing  and  inspection  guar¬ 
antee  the  proper  performance  of  each  vibrator. 

Consult  with  our  engineers  about  your 
electronic  and  communications  vibrator 
needs. 


Radiart  Corporation 


357.1  W.  62nd.  St. 


CLEVELAND  2,  OHIO 


^ 


has  a  very  desirable 
low  loss  factor,  mak¬ 
ing  it  particularly 
well  suited  for  radio 
and  television  equip¬ 
ment,  in  addition  to 
which  its  strength 
and  density  make  it 
ideal  for  many  me¬ 
chanical  uses. 

★ 

zt/ie  STAR 

PORCELAIN  CO. 

Eleetrenicf  Dept. 

Trenton  9,  N.  J. 


FOR 

ELECTRONIC 


SILVER 

WIRE  -  SHEET  -  TUBING 
SILVER  BRAZING  ALLOYS  &  FLUXES 

PLATINUM 

WIRE  -  RIBBON  -  FOIL  r' 
SEAMLESS  TUBING  ' 


SEND  US  YOUR  INQUIRIES 
FOR  ALL  APPLICATIONS  OF 
PRECIOUS  METALS  TO  ELEC- 
TRONIC  PRODUCTS. 


THE 

AMERICAN  PLATINUM 
WORKS 

N.  J.  R.  R.  AVE  AT  OLIVER  ST 
NEWARK  5,  N  J. 


M 


ose  in  automatic  control  valves,  or 
in  applications  where  extremes  of 
temperature,  corrosive  chemical  or 
steam  make  conventional  greases 
ineffective.  The  grease  may  also  be 
used  as  a  sealing  agent  for  valves 
in  high  pressure  or  high  vacuum 
systems;  and  finally  (4)  there  are 
6  pages  of  data  on  (No.  4)  ignition 
sealing  compounds,  a  new  dielectric 
material  for  use  wherever  a  corona- 
resistant  filler  and  moisture-proof 
compound  is  needed  in  sealing  igni¬ 
tion  junctions  or  terminals. 


Panoramic  Reception.  “From  One 
Ham  to  Another”  is  the  title  of  a 
new  book  dealing  with  the  tech¬ 
niques  of  panoramic  reception  for 
the  amateur  radio  operator.  Pano¬ 
ramic  Radio  Corp.,  242  West  55th 
St.,  New  York  19,  N.  Y. 


COLUMBIA  Metal.  “Fansteel  Colum- 
bium”  (Form  F-414)  is  a  technical 
publication  on  pure  columbium 
which  is  similar  to  tantalum  in 
physical  and  chemical  properties. 
The  metal  has  only  recently  been 
prepared  on  a  production  basis. 
The  resistivity  of  columbium  at 
room  temperatures  is  about  eight 
times  that  of  copper.  The  work 
function  of  columbium  is  4.01  volts, 
the  lowest  of  any  of  the  pure  re¬ 
fractory  metals.  Lower  values  have 
been  reported.  Relatively  little  is 
known,  so  far,  about  the  other  elec¬ 
trical  and  electronic  properties  of 
columbium.  Fansteel  Metallurgical 
Corp.,  North  Chicago,  Ill. 


Flexible  Shafts.  Basic  data  on 
flexible  shafts  for  remote  control 
and  power  drives  is  contained  in 
Bulletin  No.  4501  from  S.  S.  White 
Dental  Mfg.  Co.,  Industrial  Div., 
10  East  40th  St..  New  York  16. 
N.  Y. 


Labor  -  Utilization  Pbocedubes. 
Written  from  the  standpoint  of 
plant  management.  Bulletin  No.  807 
should  be  of  value  to  employers  who 
AT*  in  search  of  improved  labor- 
utilization  procedures.  This  study 
w  made  available  at  the  present 
tune  because  of  the  immediate  im¬ 
portance  of  the  subject  in  connec¬ 
tion  with  war  production.  Superin¬ 
tendent  of  Documents,  U.  S.  Gov- 


QUALITY 

CONTROL 

The 

Electrical 

Tests 


'A 


On  production  lines  at  every  major 
step  in  manufacture,  Chicago  Trans¬ 
formers  are  checked  on  modern  testing 
equipment  to  laboratory  —  controlled 
standards.  Repeated  testing  for  all 
important  electrical  characteristics  pro¬ 
vides  an  accurate  control  of  quality 
—  makes  certain  that  every  finished 
Chicago  Transformer  delivers  the  exact 
performance  for  which  it  was  designed. 


CHICAGO  TRANSFORMER 

DIVISION  OF  ESSEX  WIRE  CORPORATION 

3  5  01  WEST  ADDISON  STREET 
CHICAGO.  18 


fl^CTRONICS  — Aw  194S 


RODUCTION 


Here  in  one  Timer  are  combined  all  the  uses  learned  on  the 
production  fronts  of  industries  engaged  in  war  work.  The 
Automatic  Reset  Time  Delay  Timer  is  designed  for  application 
on  alternating  circuits  where  an  adjustable  or  fixed  time  delay 
between  the  closing  of  a  circuit  and  the  predetermined  closing 
or  opening  of  another  circuit  is  required. 


Some 

Typical 

Uses 


•  Control  of  hoot  applications 
o  Convoyors 
o  X-RAY  Tiniin9 

o  Closing  plot#  circuits  (oloctronic 
dovicos  > 

o  Tin#  sosuonco  control  for  timors 
in  amltipio. 


Writ*  tor  buNof in  4  12  for  c*mpl»tt  informotion  and  prices 

INDUSTRIAL  TIMER  CORPORATION 


SIO  EDISON  PLACE 


NEWARK,  NEW  JERSEY 


REGULATED  POUTER  SUPPLY 

180-300  voitt  Typo  PS-2 

For  a  simple,  efficient,  economical  power  supply  to  replace  messy, 
space-consuming,  expensive  batteries  install  a  modem  G-E  Reg- 
i^ted  Power  Supply.  Extremely  useful  where  d-c  power  is  re¬ 
quired  to  operate  electronic  devices  in  research  or  industry. 
Provides  a  stable  d-c  voltage  regardless  of  moderately  large  or 
rapid  changes  in  the  a-c  supply  voltage.  Other  regulated  power 
T  supplies  available  in  various  ranges.  Write  today:  Electronics 
Department,  General  Electric,  Schenectady  5,  New  York.  A 


GENERAL  m  ELECTRIC 


#  Comploto  range  of  sizes 
and  alloys  for  Transmit¬ 
ting,  Receiving.  Battery 
and  Miniature  Tubes  .  . 

•  Melted  and  worked  to 
assured  maximum  uni* 
formity  and  strength 


soiled  to 


Write  for  list  ol  storh  alloys 

SIGMUND  COHN  &  CO. 

44  GOLD  ST.  *  NEW  YORK 

SINCE  1901 


KIRKLAND  Pioneer 

INDICATING  LAMPS 


WHERE  QUALITY  IS  THE 
FOREMOST  CONSIDERATION 


THE  #659  D/E  DELUXE-UNIT 
OF  SUPERIOR  DESIGN 
AND  CONSTRUCTION 

extremely  Shallow  la  Depth 
1  Va"  Behled  front  of  Poael 

Heavy  walled  glass  lens  in  a  screw  fyp* 
lens-cap,  I/s"  thickness  hoi  bolding  lip< 
l%"  mounting  hole,  molded  socket  with 
6/32  screw  terminals.  For  S6  lamps  up 
to  120  volts,  lamp  easily  removed  from 
the  front  without  tool.  List  Price  (!**• 
bulb)  $2.20. 

WRITE  FOR  CATALOGUE 


THE  H.  R.  KIRKLAND  CO. 

MORRISTOWN,  N.  J. 


enuneot  Printing  Office,  Washing- 
1  ton  26,  D.  C.  Price  10  cents  for 
liigle  copies. 


Pi^ASTIC  Molding.  Comparative 
physical  properties  of  leading  plas- 
tiMOolding  materials  is  given  in  a 
new  booklet  “The  Story  of  Plastic 
Kidding”  available  from  Chicago 
Molded  Products  Corp.,  1020  N. 
Kolmar  Ave.,  Chicago  51,  Ill. 

DOBCTORY  OF  MOTOROLA  SYSTEMS. 
This  directory  contains  72  pages  of 
data  of  approximately  1000  state, 
county,  and  city  organizations 
which  use  Motorola  2-  and  3-way 
radiotelephone  systems.  Station 
call  letters,  frequency,  power  rat- 
type  and  number  of  units  are 
included.  Galvin  Mfg.  Corp.,  4545 
Augusta  Blvd.,  Chicago  51,  Ill. 


House  Organ.  “The  International 
Review”  is  a  new  publication  of  In¬ 
ternational  Telephone  &  Telegraph 
Corporation  (67  Broad  Street,  New 
York  4,  N.  Y.)  which  gives  glimpses 
of  some  of  the  world-wide  activities 
in  which  I.T.&T.  is  engaged.  Vol. 
1,  No.  1  is  now  available. 

Communication  Problems.  “Solv¬ 
ing'  Communication  Problems  Is 
Our  Business”  is  the  title  of  an 
S-page  booklet  (Form  193)  which 
illustrates,  describes  and  gives  typ¬ 
ical  installations  of  Executone  Co., 
416  Lexington  Ave.,  New  York  17, 
N.  Y.  Another  pamphlet  entitled 
"The  Story  of  Music-At-Work” 
contains  illustrations  and  brief  de- 
Kriptions  of  equipment  for  plant 
use. 

TiiMiNAL  Blocks.  A  new  booklet 
(Bulletin  TB-3-2-45-10M)  describes 
styles  of  Controlead  terminal 
blocks  for  use  as  junction  points  in 
wntrol  wiring  installations.  Cross- 
**ction  views,  dimensions  and 
prices  are  given.  Dept.  T.B.,  Burke 
Electric  Co.,  Erie,  Pa. 


Gaksau  Products.  A  4-page  buUe- 
describes  in  detail  Garceau 
chronographs ;  velographs ;  a  single- 
®l*^el,  direct  writing,  oscillograph 
’rith  two  chronograph  channels; 

an  electroplex  key.  Technical 
**^ucts  Co.,  Memphis,  Tenn. 


IN  SENSITIVE  RELAYS 
MECHANICAL 

SHOULD  NOT  BE  SACRIFICED 


Sigma 
Type 
*  5F 


Sigma  type  5  relays,  with  a  maxi¬ 
mum  sensitivity  of  less  than  1  milli¬ 
watt,  have  an  ability  to  stand  pun¬ 
ishment  equalled  by  very  few  relays 
of  any  type. 

At  any  sensitivity  adjustment  type 
5  relays  rigidly  mounted,  withstand 
shocks  of  500  g*s  without  damage. 


A  Type  5  relay  of  10,000  ohm  coil  resistance 
has  the  following  performance: — 

Nominal  Adjustmont  Contoct  Prossuro 


Pall  ea  Drap  oat  Normally  epon  Normally  closod 
0.3  Mo  0.2  Mo  1 5  gromt  1 0  grams 

0.7  Ma  0.3  Mo  45**55*  grams  20  -30*  grams 
I.SMa  0.7  Ma  60*>80*  grams  40*>60*  grams 


•Adequate  for  air¬ 
craft  vibration  (10 
g'$  or  more) 


SipalHstruments^iNc. 


RELAYS; 

62  CEYLON  ST.,  BOSTON  21,  MASS. 
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Industrial  X-Ray  Units.  Indus¬ 
trial  x-ray  units  (5  to  50  kvp)  are 
described  in  a  new  booklet  available 
from  Picker  X-Ray  Corp.,  300 
Fourth  Ave.,  New  York,  N.  Y. 


Detachable  Terminal  Connec¬ 
tors.  Literature  which  describes  a 
method  of  getting  complete  speaker 
connecting  assemblies  with  leads  of 
any  and  all  lengths  for  any  pro¬ 
duction  schedule  is  available  from 
Alden  Products  Co.,  117  North 
Main  St.,  Brockton  64,  Mass.  These 
sheets  tell  about  detachable  ter¬ 
minal  connectors  (and  tuning  eye 
assemblies);  speake:^  cables;  de¬ 
tachable  terminal  connectors  (as 
applied  to  speakers  and  mounted 
with  a  single  screw) ;  multi-wire 
connectors  and  plugs;  wire  specifi¬ 
cations  and  speaker  connections. 


Company  Catalog.  Catalog  No. 
451-A  gives  background  data  on 
Metallic  Arts  Company  (243  Broad¬ 
way,  Cambridge  39,  Mass.)  manu¬ 
facturers  of  machines  and  fabri¬ 
cated  metals.  The  catalog  also  con¬ 
tains  descriptions  and  illustrations 
of  products  available  from  this  or¬ 
ganization. 
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Hook-Up  Wire.  Deltabeston  radio 
hook-up  wire  designed  specifically 
for  producers  of  electronic  devices 
is  described  and  illustrated  in  a  16- 
page  booklet  (No.  59-412).  Gen¬ 
eral  Electric  Co.,  York  Wire  and 
Cable  Div.,  Bridgeport,  Conn. 


Many  of  the  radio  and  electronic 
components  now  on  the  critical 
list  can  be  obtained  without  delay 
at  HARVEY.  In  stock  we  have  an 
unusually  wide  assortment  cl 
meters,  resistors,  capocitors,  test 
^equipment,  transformers,  etc. 
When  a  specific  item  is  not  on  our 
shelves,  our  trained  staff  exerts 
'every  effort  to  procure  it.  Or,  if 
not  obtoinoble  quickly,  they  moy 
suggest  on  equally  effective  sub¬ 
stitute.  Eighteen  years  of  experi¬ 
ence  have  taught  us  how  to 
handle  orders  efficiently,  and  as¬ 
sure  prompt  deliveries. 


Electric  Timers.  Timing  instru¬ 
ments,  including  electric  stop  clocks, 
stop  watch  controllers,  impulse 
counters,  x-ray  timers,  and  chrono- 
scopes  are  illustrated  and  described 
in  Bulletin  No.  1100  available  from 
C.  H.  Stoeltin  Co.,  Industrial  Div., 
424-P  North  Homan  Ave.,  Chicago 
24,  Ill. 


The  proper  priority  must  accom¬ 
pany  each  order.  li  you  ore  uncer¬ 
tain  as  to  your  priority,  we  can 
supply  the  iniormation  you  need. 


General  Bulletin.  An  8-page 
folder  from  Industrial  &  Commer¬ 
cial  Electronics,  17  East  42nd  St., 
New  York  17,  N.  Y.,  describes  and 
illustrates  vacuum  capacitors  for 
use  in  radio  equipment  in  military, 
marine  and  aviation  installations. 
One  page  of  the  folder  illustrates 
and  describes  briefly  the  manufac¬ 
turer’s  tube  types. 


|Telephene  orders  to  lOn9acre3.160C 
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f-tt  LINDE  AIR  PRODUCTS  COMPANY 

Unit  of  Union  Coftjide  and  Carbon  Corporation 
5  42nd  St  ,  Yo'l<  '7  0^ic<?i  m  Prionpal  Citie*. 

In  Co/.odo  C-.  •'  •••vn  C>  /q-'-  C"-  Ltd.,  Torortv 


, . .  Spectroscopically  Pure 
, . .  Easily  removed  from  hulb 
without  contamination 

Scientific  uses  for  Linde  rare  gases  include— 

1.  The  study  of  electrical  discharges. 

2.  Work  with  rectifying  and  stroboscopic 
devices. 

3.  Metallurgical  research. 

4.  Work  with  inert  atmospheres,  where  heat 
conduction  must  be  increased  or  decreased. 

Many  standard  mixtures  are  available. 
Special  mixtures  for  experimental  purposes 
can  be  supplied  upon  request. 

The  word  "Linde"  is  a  tiade-maik  of 


Two  RcgaUtcd  D-C  Oatpats  — 

B  range  —  zero  to  400  volts 
C  range  —  minus  100  to  zero 
1%  Rcgalation  —  on  both  outputs 
at  a-c  inputs  from  *105  to  125 
volts  and  any  rated  current 
Ample  Current  —  up  to  40  watts 
or  250  ma.  max.  on  B  range; 

2  milliamperes  on  C  range 
Continuously  Adjustable  — 
on  each  range  with  single 
rotation  of  control  knob 
Meter  Indication  —  of  output 
voltage  and  current  on  B  range; 
C  voltage  is  read  directly  from 
panel  graduation 


>1  #  i  ts?, ,  .  .  r  ^  -f  ‘  .  I  ^ 

DELAV  RELAYS 

PROVIDE  DELAYS  RANGING 
FROM  I  TO  120  SECONDS 


lAMPERITE  CO. 


NEW  YORK  12,  N.  Y.  i 


In  Canada;  Atlas  Radio  Corp.,  Ltd. 
560  King  St.  W,.  Toronto 


with  heater  wourtcf 
direefty  on  bhde 


D-C  UOITDGES  that  “STDV  PUT” 


The  new  automobile  set  or  any  commercial 
requirement  for  shield  grounding  socket  it 
toiog  to  demand  this  quality  patented  socket. 
Here’s  what  it  is  and  does.  It’s  a  metal 
teal  socket  that  has  a  rounded  edge  entrance 
grounds  the  plug  upon  insertion.  The 
plug  has  long  insulated  protection  for  each 
lead  and  was  designed  to  meet  all  the 
eable  manufacturers’  problems  of  efficient 
iiee,  as  to  ease  of  cutting  leads,  preparing 
eudi,  soldering  shield,  and  applying  over- 
braids.  The  shield  cover  seals  the  plug 
^at,  fungus  and  moisture  tight.  Quality — 
pot  again,  by  meeting  our  design  standards, 
jOcxpenaive  with  appreciable  assembly  sav- 
'Bg  whether  supplied  by  us  with  the  cable 
®r  cable  is  made  by  others. 

Write  for  the 

ALDEN  "BLUE-BOOK" 
of  Eleefrieal  Componenfs 

alden  products  company 

^OCKTON  (64E)  MASS. 


PROMPT  DELIVERY 

TECHNICAL  APPARATUS  CO. 

1171  TREMONT  ST.,  BOSTON  20.  MASS.,  U.S.A. 
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in  radio  chassis 

Punch  cuts  through  chaHHi8,(/(<;  supports 
metal  to  prevent  distortion,  cap  screw 
is  tamed  with  wrench  to  cut  clean, 
accurate  holes  for  sockets,  plugs,  and 
other  receptacles.  Saves  hours  of  work 
—no  reaming,  filing  or  drilling!  to 
3%’  sizes.  Get  complete  data  now  from 
Greenlee  Tool  Co.,  1926  Columbia  Ave.. 
Rockford,  Illinois. 


WRITE  FOR  FREE  FOLDER  $-119  ♦ 


Telephone  Engineers 
and  Draftsmen 

We  horn  soreral  ottroctive  openings  for 
engineers  and  droitsmen  with  experi¬ 
ence  on  central  office  telephone  switch- 
hoard  equipment,  especiolly  Strowger 
etep-br-step  systems.  Consideration  will 
be  given  to  men  without  mdnuiacturing- 
•ngiaeering  experience  who  are  fa- 
■UioT  with  diol  system  principles  and 
operation.  College  education  is  desira¬ 
ble  but  not  essential.  Plans  for  wide- 
■Pteod  postwar  adoption  of  dial 
*Rvipment  in  the  United  States  and 
ebrood  make  this  an  unusual  oppor- 
baity  for  progress  with  the  leading 
I  wgonization  in  its  field.  Applications 
heated  in  full  confidence.  Write  Mr. 
^  C.  Seepe.  Personnel  Director. 

IIITOMATIC  ELECTRIC  CO. 

Originators  at  tho  Dial  Tolepfcoee 
1113  West  Vos  Burea  St.,  Chicago  7,  111. 
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RADIO  SOCKET 

The  favorite  yesterday,  the  favorite  for  tomorrow 


WANTED 


7?7 


•  aw  franklin  manufacturing  corporation 

Sockets  .  .  .  Terminal  Strips  .  .  .  Plugs  .  .  .  Assemblies 

•  F  W  SICKLES  COMPANY 

Coils...!.  F.  Transformers... Antenna  Loops. ..Trimmer 
Condensers,  mica  and  air  dielectric  .  .  .  Tuning  Units 

•  ELECTRO  MOTIVE  MANUFACTURING  COMPANY 
Molded  Mica  Capacitors. ..Mica  Trimmer  Capacitors 


ESSENTIAL  INSTRUMENTS  OF  WAR... 
ESSENTIAL  INSTRUMENTS  OF  PEACE 

B.  R.  C.  instruiiientg  which  are  .so  faithfully 
serving  in  the  war  today  will  be  performing 
the  same  faithful  service  in  peacetime  labo¬ 
ratories  and  industry  tomorrotv. 

These  and  other  new  type  B.  R.  C.  instru¬ 
ments  will  he  available  for  the  most  exacting 
test  and  measuring  operations  in  the  design, 
development  anti  production  of  Communi¬ 
cations,  Television  and  Radar  equipment 
.  ,  .  after  final  Victorv  has  come. 


BOONTO 


•  OONTON,  N.  J. 


\  DfSICNfIS  AND  MANUfACTUMIS  OF  TNf  "O'  MHU  .  .  .  OX-CHfCKI* 
FREQUCNCV  MOOUlATfD  SICNAl  CfNIRATOt  .  .  .  tCAT  FRCOUfNCV  CfNilATOI 
AND  OTMfl  OIIICT  RfAOlHC  nST  IMSTHUMCNTS 


TRANSMITTER 

VARIABLE 

CONDENSER 


PUf*  In  JOHNSON 

cond*ns«r  nllows  •  7S%  greater 

voltege  breakdown  rating  than  former 
modeU  having  the  tame  spacing. 
Witbowt  increasing  the  overall  siie  of 
the  condenser  JOHNSON  engineers 
have  raised  the  voltage  rating  by 
nsore  aventy  distributing  the  electric 
field,  decreasing  the  tendency  to  flash 
over.  A  substantial  saving  in  weight 
of  plates  hat  bean  achiaved  through 
the  sise  of  mechanical  design  ideas  in 
piecing  ribs  and  rounded  edges  on 
the  plates. 

Losses  in  the  insulation  have  been 
reduced  too,  first  by  using  a  good 
low  loss  material  and  second  by 
judiciews  placement  of  corona  shields 
to  distribute  the  electric  field  evenly 
through  the  insulation.  The  rotor  may 
be  countef'weighted  so  the  shaft  wilt 
not  change  its  position  after  an  adjust¬ 
ment  has  been  made.  Multi-fingered 
contact  brushes  bear  on  a  circular 
rotor  contact  to  provide  low  resistance, 
positive  contact,  to  the  rotor.  A  shield 
is  arranged  on  the  stator  terminal  to 
naarfy  enclose  the  lead  wire,  resulting 
in  less  danger  of  sparkover  at  this 
point. 

Definitely  a  commercial  job,  this 
condenser  is  worthy  of  consideration 
in  the  design  of  transmitters. 


£.  F.  Jnlmson  Ce.  Waseca,  Minn 


NEW  BOOKS 

The  Radio  Amateur’s 
Handbook 

Published  by  The  American  Radio  Re¬ 
lay  League,  Inc.,  West  Hartford, 
Conn.,  22nd  edition,  1945,  $1  in  con¬ 
tinental  United  States;  $1.50  else¬ 
where. 

The  latest  annual  edition  of  this 
popular  handbook  brings  chapters 
on  microwaves,  wave  guides,  and 
new  ultrahigh-frequency  tubes  up 
to  date  within  the  restrictions  of 
military  secrecy.  The  condensed 
but  comprehensive  charts  and  tables 
of  tube  characteristics  and  base  dia¬ 
grams  are  likewise  extended. 

Perhaps  the  most  outstanding 
feature  of  the  new  edition,  how¬ 
ever,  is  the  changeover  of  all  dia¬ 
grams  to  the  new  ASA  graphical 
symbols  adopted  by  the  electronic 
industry  in  1944. 

As  in  previous  editions,  the  old 
and  the  new  are  combined  in  this 
volume  to  make  a  handbook  that  is 
useful  to  a  wide  group  of  amateur 
radio  enthusiasts  and  radio  engi¬ 
neers.  The  book  reaches  those  in 
the  armed  services  who  were  ama¬ 
teur  operators  before  the  war  and 
are  continuing  their  radio  activities 
as  part  of  their  regular  duties; 
those  who  have  suspended  amateur 
activities  during  the  war  but  are  at 
present  rebuilding  their  equipment 
or  planning  new  installations  when 
they  can  again  take  up  their  favor¬ 
ite  hobby;  and  those  newcomers  to 
amateur  radip^who  want  to  become 
thoroughly  grounded  in  this  field  so 
that  they  can  take  up  this  absorbing 
hobby  when  present  restrictions  are 
removed. 

To  accomiplishf.  ,this  purpose  the . 
book  is  divided  into  two  main  parts 
— principles  and  design,  and  equip¬ 
ment  construction.  The  former  con¬ 
sists  of  nine  chapters  of  theoretical 
information  that  are  an  education 
in  the  principles  of  radio  and  the 
design  of  amateur  equipment.  The 
latter  is  a  ten-chapter  practical  dis¬ 
cussion  of  what  the  League  head¬ 
quarters  staff  regards  as  the  best  in 
all  types  of  amateur  equipment  for 
various  purposes.  The  combination 
of  new  and  old  has  been  achieved 
by  relying  on  the  time-tested  basic 
principles  of  radio  for  the  founda¬ 
tion  and  by  including  the  latest  in¬ 
formation  available  on  technique 
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Th«  tributes  paid  to  "Black  Seal** 
discs  by  many  leading  engineers 
have  been  earned  by  distin* 
g^hed  service  on  the  turntable. 
Your  ears  will  recognize  the  dif¬ 
ference  in  quality  of  reproduc¬ 
tion,  and  the  longer  play-back 
life  will  prove  the  superiority  of 
"Black  Seal"  construction.  Choice 
of  two  weights  —  thin,  flexible, 
interchange^le  with  aluminum, 
or  medium  weight  —  both  with 
four  holes. 

An  AA-2X  rating  is  automatically 
available  to  broadcasting  sto- 
lions,  recording  studios  and 
schools.  Endosure  of  your  ixior- 
ity  rating  will  facilitate  delivery 
OM  Aloaiaiim  Bleaks  Beeeelad  wftk 
"Block  Beal"  Fenaule  ea  Short  Mcfice 


All 


BfCOBOfNO  fLAMB  OmSIOM 
395  BROADWAY  •  NEW  YORK  13. 

nrSORT  MPT.  UOYAL  MATfONAL  COMfABr.  WK 
•9  M(e*D  STCflT.'N.  V. 
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Just  Published 


How  to  SPEED  UP 
SETTLEMENT  of 
Your  TERMINATED 
WAR  CONTRACT 

By  J.  K.  LASSER, 

C.P.A.  in  New  Jersey  and  California; 
Chairman,  Institute  of  Federal  Taxation, 
New  York  University 

175  pages,  8V2'  x  11,  $3.50 

This  brand  new  J.  K.  Lasser  guide¬ 
book  shows,  step  by  step,  what  to 
do,  how  to  do  it,  when  to  do  it — 
how  to  handle  your  plant  operations,  in¬ 
ventories,  and  settlements  before  and  after 
you  receive  a  termination  notice.  A  boon 
to  every  concern,  small  or  large,  doing 
business  under  a  War  or  Navy  Depart- 


Writo  for  eataloguo  and  comploto  information  . . .  fo 


ASH  LAN  D  •  MASS. 


CAFETERIA  on  WHEELS 

is  THERMOSWITCH  equipped! 

'lemperacure  control  —  maintained  by 
Fenwal  THERMOSWITCHES  —  keeps  food  piping 
hot  and  fiavorful  in  mobile  food  containers  such  as 
that  pictured  here.  If  you  manufacture  a  product 
requiring  controlled  temperature,  investigate  Fenwal 
THERMOSWITCHES! 


HAIR 

SPRINGS 


ment  contract  or  a  subcontract.  Written 
in  the  same  crisp,  point-by-point  manner 
as  the  author’s  famous  tax  guides,  it  act¬ 
ually  blueprints  a  short  cut  through  the 
seeming  maze  of  procedures,  requirements, 
forms,  etc.,  you  face  in  termination  of  your 
war  contract.  Start  using*  it  at  once,  to 
pave  the  way  for  smoothest,  quickest  settle¬ 
ment,  and  to  aid  in  getting  the  maximum 
allowable  amount 

O  COMPLETE:  Covers  everything;  inventories, 
costs,  how  to  handle  subcontractors,  how  to  make 
up  claims,  how  to  get  financing  during  settlement, 
how  to  negotiate  a  settlement,  how  to  appeal,  etc. 

Includes  a  full  guide  for  subcontractors. 

•  CLEAR:  Covers  subject  In  many  detailed  sec¬ 
tions,  fully  explaining  each  step.  Gives  all  neces¬ 
sary  forms.  Many  check  lists,  section  headings, 
key  questions,  to  help  you  find  answers  quickly, 
m^e  sure  nothing  is  overlooked. 

•  AUTHORITATIVE:  The  author  had  all  the  aid 

he  sought  from  _  government  officials  supervising 
contract  termination;  his  book  gives  you  informed,  1 

dependable  instructions.  I  i 

•  TIMELY:  Tells  what  you  can  do  NOW,  to  1 

prepare  for  quickest,  smoothest  settlement  when  i 

termination  is  in  full  swing  and  government  > 

agencies  are  crowded  with  work. 

SEE  IT  10  DAYS  FREE 
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Company  . 
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The  standard  for  Accuracy  and  Performance 
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no  finer  springs  than  Manross  hairsprings.  Get  the  benefits 
of  sound  experience  in  design  and  modem  research  in 
materials.  _  ^ 
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McGrowHill  Book  Co.. 

330  W.  42ad  St..  Now  York  It 

Send  me  Lasser's  How  to  Speod  Up  SottUmont  of 
Your  Tormlnated  War  Contract  for  10  days’  examin¬ 
ation  on  approral.  In  10  days  I  will  send  $3.50, 
plas  few  cents  postase,  or  return  book  postpaid. 
(Postage  paid  on  cash  orders.) 


waves.  With  the  complete  theory 
understood,  it  is  then  possible  to 
isolate  the  dominant  factors  in  any 
frequency  region.  This  is  just  what 
had  been  done  at  the  power  and  low 
radio  frequencies.  It  is  this  par¬ 
tial  theory  with  which  power  and 
broadcast  engineers  are  familiar. 


AimHmt  MclwsWa  Millan  ”OMigtiad  far 
AygHcaflan'’  graduct  it  Hw  tatiat  af  tIaatHa 
•armlnal  aMpt.  Tarmlnal  and  lug  ora  ana 
piaca.  Lugs  ora  Navy  lurral  lypa  and  orafraa 
flaattng  ta  at  nal  la  tirain  ttaalila  during 
wMa  tamparntura  vorioliant.  iaty  la  mouni 
wMi  tariat  of  raund  halat  far  Intagral  chattit 
huthingt.  Idaal  antwar  la  Iha  "Irapicaliza- 
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“C"  dimension  is  variable 


By  Simon  Ramo,  Research  Labora¬ 
tory,  General  Electric  Company  and 
Union  College,  Schenectady,  New 
York.  McGraw-Hill  Book  Company, 
Inc.,  New  York  18,  IBUS,  1S8  payee, 
$1.75. 

Understanding  the  origin  and  sig¬ 
nificance  of  microwave  concepts  is 
as  essential  as  understanding  the 
concepts  themselves.  This  brief, 
nonmathematical  introduction  to 
microwave  concepts  was  written 
with  this  necessity  in  mind.  The 
book  is  intended  to  extend  the  prin¬ 
ciples  of  electricity,  which  it  is  as¬ 
sumed  are  already  well  understood 
by  the  reader,  to  the  microwave  re¬ 
gion. 

Throughout  the  discussion  it  is 
kept  constantly  before  the  reader 
that  the  author  is  presenting  a  com¬ 
plete  analysis  of  electromagnetic 
behavior,  not  introducing  new 


Now  available  in  quanlity,  OlYM- 
PIC  standardized  transformer  cotn 
are  specifically  designed  to  meet  oil 
normal  requirements  where  standard 
cases  are  used.  Construction  is  rigid, 
with  rounded  comers,  and  tighl-flttin| 
covers  top  and  bottom.  OLYMPIC  stand¬ 
ard  transformer  cases  can  be  fumithid 
with  pierced  covers,  studs,  brackets  a 
channels.  Inquiries  are  invited— wrHi 
for  illustrated  bulletin— no  obligatie*. 


proach  with  the  remainder  of  the 
theory,  this  book  gives  them  the 
complete  picture. 

It  is  shown  that  at  the  micro- 
waves  the  general  theory  can  be 
divested  of  certain  particulars  of 
little  importance,  not  because  the 
nature  of  electricity  has  been 
changed  by  going  to  short  waves, 
but  because  important  and  unimpor¬ 
tant  factors  have  become  different. 
The  result  is  what  appears  on  the 
surface  to  be  an  entirely  new 
theory,  but  which  in  reality  is  only 
an  accentuation  of  different  aspects 
of  the  same  theory. 

This  is,  as  was  said  at  the  begin¬ 
ning  of  this  review,  the  approach 
of  this  booklet  to  its  subject,  and  a 
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and  equipment  where  that  data  is 
significant. 

In  addition  to  these  two  sections 
there  is  a  chapter  on  the  history  of 
amateur  radio  in  general  and  The 
Amateur  Radio  Relay  League  in 
particular,  and  a  chapter  on  the 
fundamentals  of  radio  operating. 

This  handbook  is  highly  recom¬ 
mended  for  everyone  interested  in 
radio. — K.S.P. 

•  •  • 

Introduction  to  Microwaves 
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valuable  approach  it  is.  The  sub¬ 
ject  matter  itself  centers  around 
the  concepts  of  skin  effect,  induced 
current  arising  from  electrons  in 
motion,  electron  transit  time  and  re¬ 
tardation  of  electromagnetic  fields, 
displacement  current,  wave  guides, 
and  hollow  cavities. 

For  the  low-frequency  engineer 
looking  for  the  entering  wedge  into 
an  appreciation  of  microwave  con¬ 
cepts  and  terminology,  this  treat¬ 
ment  is  especially  valuable.  As  a 
supplement  to  mathematical  discus¬ 
sions  of  microwaves,  this  treatment 
is  also  useful  in  that  it  orients  the 
reader  as  to  what  is  to  be  done. 

A  word  of  caution.  Lest  it  be 
thought  that  in  being  nonmathe- 
matical  this  discussion  is  nonengi¬ 
neering,  it  should  be  stated  that  the 
treatment  is  fundamentally  sound 
and  presents  in  unsophisticated 
language  a  basic  philosophical  ap¬ 
proach  to  microwaves. — P.R. 


BLIND  OPERATIONS 
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Science  Today  and 
Tomorrow 

By  Waldemar  Kaempffert,  Science 
and  Engineering  Editor,  New  York 
Times.  The  Viking  Press,  18  E.  ^8th 
St.,  New  York  17,  Second  Series,  19Jf5, 
279  pages,  $2.75.. 

A  LOOK  INTO  THE  FUTURE,  in  many 
directions,  to  weigh  the  impact  of 
science  on  society  in  the  last  decade 
and  extrapolate  the  potentialities 
and  social  implications  of  newly  ac¬ 
quired  knowledge  into  the  years 
ahead.  The  book  is  essentially  a 
series  of  articles,  first  published  in 
book  form  in  1939  and  now  revised 
in  the  light  of  recent  advances,  cov¬ 
ering  such  topics  as  the  relation  of 
science  to  war,  electronic  frontiers 
of  science,  the  possible  sources  of 
heat  after  our  coal  supply  is  ex¬ 
hausted,  rocketing  through  space, 
creation  and  prolongation  of  life, 
future  trends  in  medicine,  and  the 
role  of  science  in  world  unity. 

Of  especial  interest  are  the  chap¬ 
ters  dealing  with  the  human  brain — 
how  its  performance  can  now  be  re¬ 
corded  electronically,  and  how  cer¬ 
tain  sections  can  be  surgically  dis¬ 
connected  to  restore  the  balance  of 
emotion  and  reason.  More  than 
half  of  the  material  in  this  second 
series  is  new,  and  all  of  it  ade¬ 
quately  fulfills  the  author’s  ex¬ 
pressed  goal  of  stimulating  the 
thinking  of  technical  and  nontech¬ 
nical  readers  alike. — J.M. 
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The  new  STRONGHOLD  Drilled  Ter¬ 
minal  Screw  is  available  drilled  in 
No.  12  Diameter;  undrilled  in  No. 
6,  8,  10  and  12  Diameters.  Samples 
and  Engineering  data  furnished 
upon  request. 
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collar  styles;  all  secondary  opera¬ 
tions  such  as  knurling,  drilling,  slot¬ 
ting,  etc.  One  piece  construction 
—no  assembling,  no  connections  to 
work  loose,  no  oil  or  moisture  prob¬ 
lems.  Specials  made  to  meet  your 
particular  requirements.  Send  blue 
prints,  sketches  or  description. 
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THE  "ACCEPTED”  STANDARD 


SCREWDRIVERS 


When  XceLite  Screwdrivers  with  transparent  plastic  (shock¬ 
proof)  handles  appeared  on  the  "tool  horizon"  a  few  years  ago 
they  were  hailed  by  tool  experts  as  a  truly  significant  advance 
in  screwdriver  design. 

Their  acceptance  by  men  who  know,  use  and  buy  tools  has 
continued  to  grow!  Today  XceLite  Screwdrivers  are  the  stand¬ 
ard  of  comparison — often  imitated  but  never  excelled! 

In  addition  to  their  special  plastic  handles,  XceLite  Screw¬ 
drivers  are  precision  manufactured  with  blades  of  tough,  high 
quality  steel.  Here  are  the  ideal  tools  for  all  electrical, 
mechanical  and  general  use.  Over  50  sizes  and  styles, 
square  and  round  blades,  standard  and  Phillips. 
Priorities  required — sales  restricted.  Write  Dept.  C 
for  full  details  and  prices. 


"A  Business  Necessity" 
Say  Executives 

15t  tested  uses  .  .  .  accuracy  .  .  .  operating  ease 
, , ,  laves  time  .  .  .  speeds  work — these  are  only 
s  few  of  the  many  reasons  why  A- PE- CO  is 
Africa’s  most  widely  used  photo-copy  system. 
And  A-PE-CO  is  lowest  in  price. 

Photo-Copies  Mode  Instontiy  of: 

hkprints  wirinc  &  mechanical  diagrams 

lETTERS  TRACINGS  DRAWINGS  SPECIFICATIDNS 
, . ,  anything  written,  printed,  drawn,  or  photo- 
papbed,  on  one  or  both  sides.  Easy  to  read,  per¬ 
manent,  legally  accepted. 

Sond  for  This  Useful  Polder 

In  your  own  office  or  shop,  any  inexperienced 
employee  can  make  A-PE-CO  photo-copies.  No 
technical  training.  No  darkroom.  Needed  now 
for  reconversion,  new  planning,  sales  development. 
A-PE-CO  folder  tells  you  how  you  can  use  this 
modem  method  in  your  office.  Send  for  it — today. 

RIERICAN  PHOTOCOPY  EQUIPMENT  CO. 

IS4S  N.  Clark  St.,  Do|»t.  AG-6S  Chicaso  14, 10. 
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Set3100A 
>9^  and  3100 


A  Little  Giant 
For  Business! 

Saves  carrying  a  lot 
of  tools . 

4  Single  Hex,  4  Double  Hex, 
3  Double  Square  Sockets. 
Range  3/16  to  7/16.  Uni¬ 
versal  Drive  with  Sliding  Bor 
a  Spintite  Straight  Drive  all 
in  o  pocket  sixe  nicely  fin¬ 
ished  metal  box.  Ask  for  .  . 

Walden  Worcester 
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Two 
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Catalog  141 
picturing  a  full 
line  of  Automo* 
tive.  Aircraft  and 
W  Rodio  wrenches  — 
I  tools  and  boxes. 

WALDEN 


WORCESTER,  MASSACHUSETTS 


Backtalk 

This  department  is  oper¬ 
ated  as  an  open  forum 
where  our  readers  may 
discuss  problems  of  the 
electronics  industry  or 
comment  upon  articles 
which  ELECTRONICS 
has  published 

Typographic  Revolution 

Gentlemen : 

Because  of  the  fact  that  such  ex¬ 
pressions  as  “100  db  below  1  volt” 
and  “30  db  above  1  watt”  are  un¬ 
wieldy  to  handle,  I  propose  that 

they  be  written  as 

liiUab  Iw 

respectively.  The  suggestion  is  of¬ 
fered  for  comment. 

Charles  E.  Gardiner 

Ilazeltine  Electronics  Corp. 

Little  Neck,  L.  I.,  N.  Y. 

That  Kound  we  heard,  iinattemiated,  was 
Mergen thaler  (inventor  of  the  Linotype  ma¬ 
chine)  rotating  in  his  grave. —  (Ed) 


Labor  and  the  Electron 

We  Have  Noted  with  interest  the 
article  under  Business  News  in  the 
April  issue  of  Electronics  con¬ 
cerning  the  University  of  Califor¬ 
nia’s  offering  a  free  course  to  mem¬ 
bers  of  the  International  Brother¬ 
hood  of  Electrical  Workers. 

We  believe  it  may  be  of  interest 
to  subscribers  to  Electronics, 
especially  in  the  Philadelphia  area, 
to  know  that  Temple  University 
has  been  running  a  similar  pro¬ 
gram  under  Engineering,  Science, 
and  Management  War  Training  for 
the  last  six  months. 

Courses  given  in  the  field  of  elec¬ 
tronics  for  some  350  IBEW  mem¬ 
bers  in  Philadelphia,  Norristown, 
and  Chester  are  as  follows:  Intro¬ 
duction  to  Electronics,  Industrial 
Electronics,  and  Advanced  Indus¬ 
trial  Electronics. 

James  J.  Crawford 

Director,  E8MWT 
.  Temple  University 

Philadelphia,  Pa. 

•  •  • 

Echo  Technique 

Dear  Mr.  Henney 
I  HAVE  NOTED  with  interest  your 
editorial  comment  in  the  February 
issue  of  Electronics  with  reference 
to  Professor  Firestone’s  develop¬ 
ment,  in  which  you  said:  “So,  elec¬ 
tronics  has  provided  industrial  en¬ 
gineers  with  a  new,  sensitive,  non¬ 
destructive  test,  a  method  of  meas- 
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•  Higher  Vacuum  (in  the 
low  micron  range) 

o  High  volumetric  efficiency 

•  Low  power  requirement 

•  Complete  discharge  of  air 
— no  re-expansion 

•  Continuous  dehydration  of 
oil — no  moisture  to  re¬ 
evaporate 

•  Discharges  sudden  slugs 
of  liquid  without  injury 

•  Easily  accessible,  non-cor¬ 
rosive  discharge  valve 

•  Rugged,  compact,  simple 
construction 

•  Long  life  .  .  .  negligible 
maintenance 

•  Five  sizes — from  15  to  225 
cu.  ft.  per  min. 


•  Require  no 
colibrotton 

•  Rapid 
readings 
— in  2  to 
5  seconds 


o  Simple  to 
operate— 
Just  tip  and 
read 


•  Two  mod¬ 
els— (A)  0 
to  5000  microns — (B)  0  to  700  mi* 
crons,  with  readings  to  1/10  micron. 

F.  J.  STOKES  MACHINE  CO. 

6046  Tabor  Rood  Philadeipkio  20,  N. 
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Standardized  Special 
MOTORS  and  Sear  Motors 

Aa  t  result  of  30  years  specialization  in  the  design 
•nd  manufacture  of  speciai  motors  and  gear  motors 
of  from  1/3000  to  1/3  h.p..  Speedway  has  developed 
not  only  a  vast  store  of  “know  how”,  but  innumer- 
ible  standardized  units  which  can  be  assembled 
•nd  wound  in  varying  combinations  to  give  shaded 
pole,  shunt  wound  or  series  wound  motors,  engi¬ 
neered  to  exactly  meet  specified  requirements  of 
output,  torque,  space,  speed  and  even  cost. 

With  these  standardized  parts  and  units,  aug¬ 
mented  by  over  3000  dilTerent  gear  combinations. 
Speedway  can  often  supply  highly  special  motors 
•nd  gear  motors  at  standard  motor  prices. 

If  you  bare  a  war  or  post-war  motor  problem,  send 
(or  the  Speedway  Motor  Catalog. 

Sample  Motors  of  types  now  in 
production  delivered  promptly. 

SPEEDWAY  MFG.  CO. 

Ittt  South  Laramie  Ave.,  Cicera  50,  Illinois 


“  —  —  to  design  the  circuits  and  plan  the  details 
of  the  electronic  equipment  you  are 
building.  But  you  cannot  afford  to  hire 
a  staff  of  experts  to  build  the  capacitors, 
ST  induaances,  and  other  critical  elements 
for  this  equipment.  BUD  provides  this 
for  you!  Over  eighteen  years  of  experience 
'  If  qualifies  BUD  for  the  rating  of  EXPERT 
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Cleveland  3,  Ohio 
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AMMETERS 

VOLTMETERS 


We're  still  up  to  our  ears 
in  critical  war  work  but 
when  the  war’s  won  we 
will  again  be  ready 
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Radio  Receivers  and  Transmitters 
Industrial  Electronic  Equipment 
Airport  Radio  Control  Equipment 
Marine  Radio  Telephone  Equipment 
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I!  mill  m. 

CORPORAflON 
NEW  YORK 


Norton  Instruments  are  precision  built  to  maintain  accuracy 
under  exacting  conditions.  Hand  calibrated  to  meet  your  specific 
needs.  Widely  used  in  the  Electronic  Industry  for  testing  and  pro¬ 
duction  equipment.  Send  for  complete  catalog. 


NORTON  Electrical  Instrument  Co. 

59  HILLIARD  ST.,  MANCHESTER,  CONNECTICUT 
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ASSOCIATED  ELECTRONICS 
CORPORATION. 
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Compimtm  Smtineerinn , Service  for  all  Indmttriit 
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DKVEIiOPMENT  PBODUCnOM 

DESIGN  FUBUCATIONI 

132  Nombou  Street.  Nam  York,  7.  N.  Y. 

251  Kearney  Street,  Sen  Frameteeo,  t,  CeL 


WALLACE  CLARK  &  COMPANY 

Consulting  Management  Engineer! 

25  yaare  Planning  In  tha  Flaldi  of  Rataarck, 
Davalopmant,  Salat,  Enginaaring,  PredactiM 
FInanca  and  Ovarali  Managamant. 

527  Fifth  Avonuo  Now  York  17,  N.  Y. 


STANLEY  D.  EILENBERGER 

Consulting  Engineer 
INDUSTRIAL  ELECTRONICS 
Deal  sn— 'Development — Bfodeb 
Complete  Laboratory  and  Shop  FbeUlUet 
680»-18— 27th  Ave. 
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To  keep  diesel  engines  operating 
at  peak  efficiency,  this  portable, 
precision-built  Adeco  Nozzle  Test¬ 
er  is  indispensable. 

Light  in  weight  yet  built  for  heavy- 
duty  service,  it  enables  any  me¬ 
chanic  to  make  quick,  accurate 
tests  on  injector  opening  pressure, 
spray  pattern,  etc.,  and  detect 
stuck  needle  valves  and  leakage 
around  valve  seats.  Tests  both 
large  and  small  injectors,  on  bench 
or  engine,  at  pressures  up  to  10,- 
000  p.s.i.  Prevents  costly  delays 
and  possible  damage  to  engine. 

Ideal  for  testing  hydraulic  devices. 

Writ*  for  bulletin  on  thi* 
practical,  lew-ce*t  unit. 
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uring  the  thickness  of  a  metal  plate 
whose  rear  surface  may  be  inacces¬ 
sible,  or  for  exploring  the  interior 
for  hidden  flaws.  The  wonder  is 
that  all  of  this  wasn’t  done  long 
ago!” 

The  answer  is  that  an  electronic 
method  for  this  purpose  was  de¬ 
veloped  long  ago.  In  fact  in  1923  I 
invented  an  electronic  method  of 
measuring  the  thickness  of  lead 
sheath  on  lead-covered  cable,  and 
also  of  controlling  the  thickness  in 
applying  the  lead  sheath. 

Patent  rights  were  assigned  to 
the  company  with  whom  I  was  em¬ 
ployed  at  the  time  but  they  appar¬ 
ently  decided  not  to  file  a  patent 
application. 

An  identical  attack  on  this  prob¬ 
lem  was  later  made  by  an  English 
engineer.  A  write-up  appeared  in 
the  Journal  of  the  Institution  of 
Electrical  Engineers,  1938,  volume 
82,  pages  101-104,  under  the  title, 
Electrical  Method  of  Determining 
Gable  Sheath  Uniformity. 

My  interest  in  writing  this  letter 
is  to  re-emphasize  the  fact  of 
which  you  undoubtedly  are  already 
aware,  that  the  lack  of  a  published 
article  along  a  certain  line  of  activi¬ 
ty  does  not  mean  that  the  problem 
has  not  already  been  worked  on  ex¬ 
tensively. 

Herman  E.  Kranz 

International  Detrola  Corn. 

Detroit,  Mich. 

Well,  that  takes  the  wonder  out  of  It, 
anyway. —  ( Editor ) 
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ADECO 

NOZZIE  TESTER 

Keeps  Diesel  Engines 
Running  Efficiently 


At  a  Britiih  RAF  encampmant  In 
Arabia,  the  notlT**  show  great  curi- 
oeity  in  •xomining  portable  radio  gear 


WHAT 

DOES  AMERICA  WANT? 


IT  IS  THE  PURPOSE  of  this  editorial,  the  thirty-first  of  a 
series,  to  state  the  urgent  need  for  a  clear  declaration 
of  American  policy  in  world  affairs. 

Within  the  past  few  weeks  there  has  been  a  wakening 
conviction  in  this  country  that  the  determination  of  inter¬ 
national  arrangements  cannot  safely  be  put  aside  until 
victory  has  been  won.  For  we  have  seen  actions  taken  in 
Europe  seemingly  without  full  consultation  and  agree¬ 
ment  of  the  Allied  powers,  which  may  profoundly  affect 
the  design  of  the  post-war  world. 

A  declaration  of  American  policy  is  needed,  and  it 
should  be  accompanied  by  a  statement  of  our  firm  inten¬ 
tion  to  exert  full  effort  to  procure  its  acceptance  and 
furtherance.  Emphatically,  this  does  not  mean  that  an 
American  platform  should  be  put  forth  as  an  ultimatum, 
which  other  nations  must  accept  totally,  or  reject  at  the 
cost  of  having  the  United  States  withdraw  from  collabora¬ 
tive  participation  in  world  agreements  and  organization. 
On  the  contrary,  the  first  plank  in  such  an  American 
platform  should  be  a  firm  commitment  on  our  part  to 
participate  with  our  associate  nations  in  building  a  gen¬ 
eral  system  of  world  security  and  order.  By  definition, 
this  requires  that  each  participant  be  willing  to  accom¬ 
modate  its  purely  national  interests  to  a  program  that 
can  be  accepted  as  fairly  representing  the  interests  of  all. 
But  equally,  there  is  imposed  on  each  participant  an  ob¬ 
ligation  to  state  honestly  and  openly  what  it  conceives  its 
individual  interest  to  be,  as  well  as  its  concept  of  what 
measures  will  best  serve  the  general  interest. 

☆  ☆ 

Americans  have  displayed  a  singular  diffidence  in  the 
matter  of  formulating  a  bill  of  American  objectives  — 
singular,  in  that  it  contrasts  so  sharply  with  our  power 
to  exercise  as  broad  a  leadership  as  we  are  able  to  define. 
This  reluctance  stems  partly  from  the  inherent  difficulty 
of  arriving  at  a  coherent  statement  of  national  aims  in  a 
country  like  the  United  States  —  so  vast  in  area,  so  mul¬ 
tiple  in  its  sectional  and  group  interests,  and  so  soundly 
committed  to  the  free  expression  of  individual  thought. 
But  it  stems  also,  in  part,  from  a  tradition  of  national 
isolation  which,  however  understandable  in  historic  per¬ 
spective,  now  stands  clearly  discredited  by  two  world 
wars  which  were  not  of  our  making,  but  from  which  we 
were  tmable  to  hold  aloof. 

That  the  economic  wellbeing  and  political  security  of 
the  rest  of  the  world  is  closely  bound  to  the  decision  and 
performance  of  the  United  States  is  questioned  nowhere 
hut  in  America.  Political  boimdaries  and  restrictions  can¬ 


not  build  effective  fences  against  the  interplay-  of  eco¬ 
nomic  forces,  and  the  sheer  weight  of  American  economic 
influence  is  of  crucial  import  to  all  the  other  nations  of 
this  globe.  In  large  measure  their  decisions  will  be  shaped 
either  in  response  to  the  opportunities  that  our  pro¬ 
cedures  offer  them,  or  in  defense  of  interests  that  our 
procedures  may  jeopardize. 

☆  ☆  ☆ 

The  United  States  contains  only  about  6  percent  of 
the  world’s  population.  But  —  our  national  income,  be¬ 
fore  the  war,  amounted  to  almost  25  percent  of  world 
income;  our  industrial  output  as  a  whole  approximates 
45  percent  of  world  totals,  and  we  now  are  producing  a 
like  percentage  of  the  world’s  munitions;  we  have  35  per¬ 
cent  of  the  world’s  railroad  mileage;  25  percent  of  mer¬ 
chant  fleet  tonnage;  50  percent  of  the  world’s  telephones; 
45  percent  of  steel  production;  40  percent  of  aluminum 
production;  33  percent  of  coal  output;  we  are  refining 
(though  part  of  the  production  comes  from  imports)  55 
percent  of  the  world’s  copper,  and  70  percent  of  its  petro¬ 
leum;  we  now  are  producing  50  percent  of  the  world’s 
rubber  (though  post-war  resumption  of  natural  rubber 
production  will  sharply  reduce  this  balance) ;  our  shares 
of  agricultural  production  are,  of  course,  much  smaller, 
but  just  before  the  war  we  accounted  for  35  percent  of 
world  cotton  production,  15  percent  of  wheat,  and  10 
percent  of  wool 

Whether  we  like  it  or  not,  we  must  exercise  political 
responsibilities  commensurate  with  the  weight  of  our 
economic  power  in  an  inter-dependent  world.  But  before 
responsibilities  can  be  assumed,  they  must  be  defined. 
Can  the  United  States  arrive  at  a  clear  agreement  and 
statement  of  aims  for  which  it  is  willing  to  stand  sponsor? 

The  recent  campaigns  of  both  political  parties  have 
helped  to  provide  an  encouraging  answer.  In  general, 
election  mandates  are  glaringly  deficient  as  indicators  of 
a  unified  national  purpose.  A  majority  of  voters  declare 
themselves  for  the  winning  candidate.  But  even  among 
the  majority  there  are  varying  degrees  of  enthusiasm  for 
the  platform  principles  espoused  by  their  candidate;  and 
the  substantial  minorities  of  the  defeated  parties  may 
have  had  no  enthusiasm  whatsoever  for  particular  planks 
in  the  winning  platform,  or  for  the  platform  in  its  en¬ 
tirety.  A  sportsmanlike  deference  to  the  will  of  the  ma¬ 
jority  is  a  feeble  substitute  for  unified  national  conviction. 

But  this  Presidential  campaign  was  noteworthy  for 
certain  basic  principles  upon  which  both  the  platforms 
and  the  candidates  of  the  major  political  parties  were 


united.  Surely,  upon  such  areas  of  agreement  there  may 
be  said  to  have  been  an  American  mandate;  the  more  so, 
because  upon  certain  of  them,  we  have  evidence  that 
no  party  or  candidate  cotdd  have  declared  opposition  with 
any  hope  of  victory.  What  then  were  these  agreed-upon 
principles?  The  following  is  an  attempt  at  a  fair  summary: 

1.  That  America,  in  collaboration  with  its  Allies,  is  com¬ 
mitted  to  seeing  the  war  through  to  the  imconditional 
surrender  of  our  declared  enemies. 

2.  That  America  is  committed  to  a  responsible  role  in 
a  world  security  system  after  the  war,  including  a  com¬ 
mitment  to  lend  the  support  of  our  armed  forces  to  repel 
aggressions  that  may  violate  such  security. 

3.  That  America  is  committed  to  the  post-war  goal  of 
substantially  maintaining  in  this  country  an  economy 
that  will  provide  jobs  for  those  who  are  able  and  willing 
to  work. 

4.  That  America  is  committed  to  the  principle  of 
achieving  this  goal  of  sustained,  high-level  employment 
of  manpower  and  economic  resources  under  a  system 
primarily  activated  by  competitive  enterprise. 

These  are  American  mandates.  They  can  be  made  the 
nucleus  of  a  coherent  national  policy,  for  they  define 
aims  upon  which  the  great  majority  of  our  people  are 
emphatically  agreed.  But  no  one  can  pretend  that  in  this 
generalized  form  they  serve  as  more  than  directional 
guides  for  either  internal  legislation  or  international 
negotiation.  This  skeleton  of  aims  must  be  clothed  with 
the  living  flesh  of  agreed-upon  means.  Here  we  have  no 
national  mandates  of  comparable  clarity,  but  it  is  patently 
clear  that  it  is  our  compelling  task  to  achieve  them. 

☆  ☆  ☆  . 

On  our  elected  representatives  in  government  rests  the 
primary  responsibUity  for  formulating  the  specific  pro¬ 
grams  required  to  implement  national  policies.  Under  our 
system  of  government,  those  representatives  need  con¬ 
tinuous  nourishment  in  the  form  of  mandates  as  to  what 
the  people  want.  Particularly  during  a  period  when  so 
many  urgent  problems  are  being  thrashed  out  upon  an 
international  basis,  this  imposes  a  grave  responsibility 
upon  all  sectors  of  our  citizens;  for  it  requires  them  to 
think  in  terms  of  the  welfare  of  our  nation  as  a  whole,  to 
focus  upon  those  points  which  offer  possibilities  for  sub¬ 
stantial  agreement  among  Americans,  rather  than  upon 
matters  of  individual,  group,  or  sectional  advantage. 

In  earlier  editorials  I  have  tried  to  define  a  basis  for 
national  policy  in  keeping  with  that  broad  purpose.  They 
have  dealt  with  problems  that  are  basic  to  the  healthy 
fimctioning  of  free  enterprise  imder  the  competitive  sys¬ 
tem,  with  the  mobilization  of  our  resources  for  war  and 
for  reconversion  to  peace-time  production,  with  labor 
and  management  responsibilities  and  relations,  with  na¬ 
tional  debt  and  taxation,  with  foreign  trade  and  our 
economic  relationships  abroad,  with  the  industrial  devel¬ 
opment  of  backward  areas.  Since  they  have  been  pre¬ 
sented  in  the  McGraw-Hill  publications,  which  reach  a 
group  broadly  representative  of  all  American  industry, 
they  have  centered  upon  problems  that  have  an  economic 
rather  than  a  strictly  political  import 
Future  editorials,  to  appear  during  1945,  will  deal  with 


comparable  subjects  selected  in  recognition  of  the  urgent 
importance  for  arriving  at  concerted  definitions  of  na¬ 
tional  policy.  I  am  fully  aware  that  no  individual  or 
group  can  speak  authoritatively  for  the  American  Nation. 
But  I  hope  that  an  honest  attempt  to  formulate  sound 
concepts  of  national  interest  in  crucial  economic  matters 
will  help  to  crystallize  American  policy  both  by  focusing 
agreement  and  by  eliciting  dissent 

☆  ☆  ☆ 

Here  there  is  space  only  to  indicate  in  broadest  outline 
what  I  conceive  to  be  desirable  foimdations  for  an  eco¬ 
nomic  policy  for  the  United  States: 

1.  The  attainment  of  a  high  and  sustained  level  of  busi¬ 
ness  activity  and  employment  in  the  United  States  and 
in  the  world. 

2.  Active  and  expanding  markets  for  world  trade  based 
upon  fair  competition  rather  than  upon  bloc  agreements, 
discriminatory  preferences,  and  cartel  arrangements. 

3.  The  encouragement  of  industrial  development  in 
nations  that  have  been  backward  in  that  respect. 

4.  A  recognition  that  hospitality  to  imports,  rather  than 
constituting  a  threat  to  national  standards  of  living,  offers 
in  fact  the  most  potent  instrument  for  international  bar¬ 
gaining  that  any  nation  can  command. 

5.  A  willingness  to  assume  a  responsible  national  role 
in  international  arrangements  designed  to  provide  such 
financial  stability  as  may  be  needed  to  support  mutually 
advantageous  world  exchange  of  goods  and  services. 

We  must  see  to  it  that  the  end  of  military  warfare  does 
not  merely  open  the  door  to  an  era  of  economic  warfare. 

The  fact  is  that  America  has  no  choice  but  to  assume 
leadership  in  world  affairs.  For  the  weight  of  our  influ¬ 
ence  will  be  felt  by  other  nations  no  less  whether  our 
attitude  be  positive  or  negative.  And  the  cost  to  us  of 
any  international  obligation  which  we  might  imdertake 
must  in  all  fairness  be  weighed  against  the  equally  real 
cost  to  us  of  dealing  with  measures  that  others  may  take 
to  protect  themselves  against  the  results  of  our  non¬ 
participation. 

We  have  tended  in  the  past  to  approach  international 
conunitments  timidly,  fearful  that  we  might  be  outwitted 
in  a  world  battle  of  wits.  And  in  so  doing,  we  have  too 
often  ceded  to  others  the  initiative  of  suggestion,  leaving 
to  ourselves  the  thankless  task  of  accepting  or  rejecting 
what  they  demand  of  us. 

Our  one  bargaining  weakness  stems  from  the  fact  that 
other  nations,  by  contrast  feeble  in  potential  power, 
know  what  they  want  and  are  able  to  mobilize  all  their 
strength  to  achieve  it. 

America  can  he  the  most  effective  nation  on  earth -‘ij 
only  it  knows  what  it  wants. 


President  McGraw-Hill  Publishing  Co.,  Inc. 


THIS  IS  THE  31sT  OF  A  SERIES 


REDEDICATION 

An  Obligation  to  Our  Fighting  Men 


During  the  last  few  weeks  we  have  been  forcibly 
I  reminded  that  so  long  as  we  still  are  fighting 
either  of  our  major  foes,  first  claim  upon  the 
productive  resources  of  the  United  States— its  manpower, 
materials,  utilities,  and  industrial  facilities— must  be  the 
production  and  delivery  of  munitions  and  war  supplies. 
All  other  claims  are  secondary.  No  responsible  citizen 
would  have  it  otherwise.  For  in  this  war  even  more  is 
at  stake  than  our  existence  as  a  Nation.  We  dare  not 
forget  that  we  are  engaged  in  a  struggle  that  challenges 
the  fundamental  values  upon  which  our  civilization  has 
been  built 

It  is  not  easy  to  list  the  values  that  we  are  fighting  to 
uphold.  They  have  been  clothed  in  a  variety  of  shapes 
over  the  centuries.  They  will  assume  new  forms  in  the 
years  ahead.  But  they  have  an  inner  consistency  that 
free  men  the  world  over  can  feel  and  recognize:  the 
right  of  the  commoner  against  the  noble,  the  right  of 
the  individual  against  the  state,  the  right  of  trial  by 
jury,  the  right  to  vote,  the  right  to  an  education,  the 
right  to  freedom  of  speech  and  worship,  the  right  to 
work  in  a  sphere  of  one’s  own  choosing,  the  dignity  and 
the  equality  of  the  individual  under  the  law— these  are 
our  cultural  heritage,  painfully  won  and  often  precari- 
oudy  held  over  the  ages,  always  to  be  rewon,  redefined 
and  buttressed  by  each  succeeding  generation  of  men. 
The  preservation  of  this  vital  core  of  value,  and  its 
transmission  to  our  sons  and  daughters  depends  upon 
our  victory  in  this  struggle.  So  those  things  which  are 
ttsential  to  victory  must  come  first.  And  since  the  pro¬ 
duction  of  war  munitions  in  overwhelming  volume  and 
quality  can  hasten  that  victory  and  save  countless  lives 
of  our  fighting  men,  no  effort  that  will  contribute  to 
this  end  should  be  regarded  by  us  as  a  sacrifice. 


The  present  is  no  time  for  self-congratulation  upon 
<w  achievements  either  in  the  theatres  of  battle  or  of 
production.  The  moimting  casualty  lists  should  suffice  to 
ourdle  the  savor  of  any  such  indulgence.  The  most  that 
^  be  said  in  reasonable  taste  and  good  conscience  is 
that  performance  in  both  fields  is  such  as  to  warrant  our 
hnn  confidence  that  we  can  carry  to  successful  com¬ 
pletion  the  tasks  that  remain  to  be  done. 

Nor  is  there  profit  in  even  observing,  much  less  de- 
ploting,  that  the  tasks  ahead  are  more  formidable  than 
those  which  were  defined  for  us  a  few  short  months  ago. 


Then,  all  of  us— military  leaders,  government  officials, 
workers,  and  business  men— were  riding  a  crest  of  opti¬ 
mism  as  to  an  early  end  of  the  war  in  Europe  and  as  to 
the  character  and  dimension  of  the  war  against  Japan.  Al¬ 
ready  we  had  begun  to  turn  anxiously  toward  the  prob¬ 
lems  of  reconversion  which  then  seemed  so  near  at 
hand.  Schedules  for  war  production,  based  upon  the 
best  available  estimates  of  need,  called  for  a  5  billion 
dollar  reduction  from  1944  performance,  even  though  we 
might  have  to  continue  a  two-theatre  war,  and  for  a 
40  percent  reduction  in  the  event  of  an  early  victory  in 
Europe. 

Today,  those  forward  estimates  have  been  revised 
sharply  upward.  That  is  true  both  of  the  1945  require¬ 
ments  to  meet  the  needs  of  a  two-theatre  war,  and  of 
requirements  for  the  Pacific  war  once  the  European 
phase  is  ended.  For  this  upward  revision  four  chief 
reasons  are  responsible: 

1.  European  battle  experience  has  shown  markedly 
greater  use  of  expendable  munitions  than  was  pro¬ 
vided  in  the  formulae  upon  which  oiu*  original  pro¬ 
duction  schedules  were  calculated:  the  result  has 
been  a  depletion  of  inventories  on  a  scale  that  would 
become  dangerous  if  allowed  to  continue. 

2.  Experience  has  also  demonstrated  the  need  for  new 
tyi>es  of  weapons  or  increased  complements  of  some 
existing  types  to  match  new  enemy  equipment  or 
tactics. 

3.  A  less  easy  optimism  as  to  the  early  ending  of  the 
European  war  has  given  rise  to  a  growing  disinclina¬ 
tion  to  gcunble  on  the  approximate  date. 

4.  An  increasing  conviction  prevails  that  the  war  against 
Japan  may  require  ground-army  operations  on  the 
Asiatic  mainland  on  a  scale  greater  than  originaUy 
premised. 

But  if  these  changes  in  the  fortimes  and  outlook  of 
war  have  raised  our  estimates  of  military  requirements, 
may  not  subsequent  favorable  changes  in  the  military 
situation  cause  them  again  to  be  revised  downward?  It 
is  entirely  possible.  But  our  military  men  have  learned 
that  they  cannot  safely  discount  what  might  desirably 
happen  as  something  that  will  happen.  Those  working 
on  the  production  front  also  must  learn  that  lesson.  For¬ 
tunately,  the  record  shows  that  we  have  been  able  to 
maintain  a  war  production  almost  equal  to  that  of  the 
rest  of  the  world  combined,  even  while  we  produced  for 
civilian  use  on  a  scale  that  has  been  large  even  by  our 


own  pre-war  standards.  So  we  have  ample  margin  to 
whip  whatever  war  job  may  be  required  of  us.  As  now 
defined,  the  task  will  not  be  easy.  But  it  can  and  will  be 
done. 

☆  ☆  ☆ 

What,  then,  is  the  production  task  with  which  we  are 
charged?  Our  1945  production  for  the  two-theatre  war 
now  calls  for  the  substantial  maintenance  of  the  over¬ 
all  levels  reached  in  the  latter  months  of  1944.  But  there 
is  a  shift  of  emphasis.  Almost  half  of  the  programs  for 
specific  equipment  items  are  declining.  A  few  are  sched¬ 
uled  to  hold  leveL  About  45  percent  are  scheduled  to 
rise  sharply.  That  means  that  workers  and  facilities  must 
be  shifted  to  man  the  expanding  programs.  At  the  same 
time  the  armed  services  are  calling  for  many  more  men 
than  can  be  supplied  from  those  who  become  newly  eli¬ 
gible  to  the  18  year  old  age  group.  That  means  further 
drafts  upon  war  workers.  It  means  also  replacements 
for  them  when  they  are  taken  from  the  expanding  pro¬ 
grams.  Finally,  events  demand  that  we  produce  as  much 
as  possible  of  many  items  during  the  first  half  of  1945. 

Our  task,  then,  is  one  of  intensified  effort  for  the  im¬ 
mediate  future,  with  multiple  readjustments  at  a  stage 
when  adjustments  are  hard  to  make.  Materials  for  which 
demand  was  easing  as  pipe-lines  were  being  drained  in 
anticipation  of  falling  schedules  again  are  tight  as  the 
pipe-lines  are  being  refilled  to  meet  augmented  require¬ 
ments.  Men,  women,  and  facilities  must  be  shifted  from 
less  essential  to  more  essential  tasks.  What  must  be  done 
will  be  done.  But  unless  there  is  much  volimtary  accom¬ 
modation,  it  will  be  necessary  for  us  to  suffer  a  formid¬ 
able  amount  of  governmental  direction  which  none  of  us 
likes,  many  of  us  deeply  resent,  and  all  of  us,  when  per¬ 
sonally  affected,  volubly  protest.  The  more  we  police 
ourselves,  the  less  we  shall  be  policed. 

☆  ☆  ☆ 

Even  after  Germany  has  been  defeated,  we  shall  still 
face  a  far  from  light  production  requirement  to  continue 
the  war  against  Japan.  As  currently  defined  this  phase 
might  require  war  expenditures  at  something  like  $70 
billions  a  year,  an  over-all  reduction  of  approximately 
20  percent  from  the  $89  billions  spent  in  1944.  Reduction 
in  munitions  output  would  be  somewhat  greater,  prob¬ 
ably  from  25  percent  to  30  percent  below  1944  levels. 
But  it  is  important  for  us  to  acknowledge  that  the  re¬ 
duction  is  going  to  be  substantially  less  than  the  40 
percent  previously  estimated. 

Only  a  few  months  ago  there  were  those  who  ques¬ 
tioned  sharply  the  possibility  that  we  might  need  60 
percent  of  current  munitions  output  to  win  the  Japa¬ 
nese  war.  Now  the  judgment  of  the  military  is  that  70 
percent  will  be  none  too  high. 

Actually  the  latter  level  would  represent  an  increase 
of  little  more  than  50  percent  above  what  now  is  being 
produced  for  the  Pacific  area.  This,  certainly,  is  a  mod¬ 
est  estimate  when  we  reflect  that  we  shall  inevitably 
more  than  triple  the  Army  forces  assigned  to  that 
theatre. 


Such  a  program  probably  would  give  us  a  current  mu- 
nitions  supply  from  three  to  four  times  that  produced  by 
Japan,  but  it  is  believed  that  we  shall  need  that  much 
to  compensate  for  the  advantages  derived  by  Japan  from 
the  fact  that  she  will  be  fighting  a  defensive  war,  from 
the  volume  of  her  accumulated  stores,  from  her  pre¬ 
pared  positions,  her  shorter  lines  of  supply  and  trans¬ 
port,  and  from  her  large  troop  reserves,  the  bulk  of 
which  we  have  yet  to  meet  in  battle.  Certainly  our  pres¬ 
ent  3  to  1  production  edge  over  Germany  does  not  ap¬ 
pear  to  be  excessive. 

The  more  modest  V-E  Day  cuts  contemplated  by  the 
present  plan  will  mean  a  less  acute  reconversion  prob¬ 
lem  when  they  are  made,  but  will  leave  a  greater  one 
to  be  met  at  the  end  of  the  war.  They  will  mean  prob¬ 
ably  a  net  increase  of  not  more  than  4  million  worken 
available  for  civilian  work  during  the  transition  period 
Their  orderly  absorption  should  present  no  embarrass¬ 
ing  problem.  Indeed,  we  now  are  warned  by  Washington 
that  war  production  following  V-E  Day  may  require 
the  protection  of  considerably  closer  control  than  was 
contemplated  under  the  40  percent  cuts  previously 
expected. 

☆  ☆  ☆ 

In  short,  we  face  for  the  inunediate  future  a  more 
difficult  production  job.  It  is  made  the  more  formidable 
by  the  fact  that  we  had  dulled  the  keen  edge  of  our 
will  to  produce  by  our  premature  expectation  of  a  re¬ 
duction  in  requirements.  Now  we  are  told  that  the  trend 
of  war  production  for  the  immediate  future  is  up,  that 
it  is  unsafe  to  discovmt  the  date  of  victory  in  Europe, 
and  that  the  amoimt  of  leeway  for  reconversion  after 
the  defeat  of  Germany  is  less  than  had  been  anticipated 

Accordingly,  we  must  rededicate  ourselves  to  the  task 
of  driving  war  production  up.  We  must  do  without  some 
of  the  things  that  we  have  enjoyed  on  the  civilian  front 
rather  than  demand  more  of  those  things;  we  have  still 
to  devote  our  abilities  and  energies  first  and  foremost 
to  the  demands  of  war. 

Whatever  will  assure  and  hasten  victory  must  have 
first  place  in  any  statement  of  American  policy. 

Without  victory,  our  aims,  and  the  underlying  values 
upon  which  they  are  based,  will  be  extinguished,  blotted 
out  by  the  opposing  aims  and  values  proclaimed  by  our 
enemies. 

The  needs  of  our  fighting  men  must  be  put  first  For, 
unless  we  win  the  war,  the  National  aims  and  policies  o( 
the  United  States  will  cease  to  have  meaning  in  the 
world. 
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AMERICA  WANTS  COMPETITION 

Only  American  Initiative  Can  Preserve  It  in  World  Trade 


AMERICANS  generally  agree  upon  what  constitutes 
\  a  desirable  pattern  of  international  economic  rela- 
tionships.  We  want  an  expanding  world  trade,  with 
minimum  recourse  to  government-imposed  trade  barriers 
and  discriminatory  trading  arrangements,  and  offering 
ample  scope  for  competitive  private  enterprise.  Because 
they  are  necessary  to  such  trade,  we  want  also  stability 
of  exchange  rates,  and  national  currencies  that  are  mutu¬ 
ally  convertible  at  least  for  the  settlement  of  current 
accounts.  We  want,  too,  arrangements  to  facilitate  long- 
tenn  capital  loans  with  security  to  the  lender  and  advan¬ 
tage  to  the  borrower. 

Few  other  nations  subscribe  to  these  aims  with  en¬ 
thusiastic  conviction.  Some  reject  them  flatly  as  imprac¬ 
tical  imder  the  conditions  likely  to  prevail  during  the 
postwar  period,  or  achievable  only  at  prohibitive  cost  to 
their  domestic  economies. 

Unless,  therefore,  we  can  formulate  a  practical  and 
comprehensive  program  to  carry  out  our  aims,  and  con¬ 
vince  other  nations  that  we  will  take  a  sustained  and  re¬ 
sponsible  part  in  making  it  effective,  the  international 
trade  of  the  world  surely  will  be  conducted  under  a  sys¬ 
tem  of  exchange  controls,  bilateral  agreements,  cartel 
bargains,  import  quotas,  and  direct  government  purchas¬ 
ing  arrangements  that  are  the  very  antithesis  of  the  com¬ 
petitive  system  that  we  favor. 

To  agree  upon  a  concrete  American  program,  and  to 
convince  other  nations  that  it  is  to  their  advantage  as 
well  as  ours  to  accept  it,  is  a  major  task  of  economic 
statesmanship.  It  entails  reversing  a  trend  which  has 
persisted  since  World  War  I,  and  which  has  been  intensi¬ 
fied  during  the  depression  years  of  the  nineteen-thirties 
and  by  the  exigencies  of  World  War  II. 

Clearly,  that  is  not  a  task  to  be  assumed  lightly.  We  can 
hope  to  be  successful  only  if  (1)  we  have  a  deep  convic¬ 
tion  that  what  we  seek  is  fundamentally  important  to  the 
American  interest,  and  (2)  if  we  will  take  pains  to  under¬ 
stand  why  other  nations  fear  that  such  a  program  may 
jeopardize  their  interests,  and  then  make  whatever  ac¬ 
commodations  may  be  necessary  to  resolve  their  doubts. 

An  expansive  foreign  trade  policy  has  been  advocated 
so  vigorously  and  repeatedly  in  America  recently  that 
The  Economist  (of  London)  comments  wryly  uppn  what 
it  terms  the  ironic  circumstance  that  “the  acceptance  of 
the  principles  of  free  trade  by  the  more  literate  (Ameri 
can)  public  should  come  at  a  time  when  the  doctrines  in 
their  simplest  nineteenth-century  form  have  been  pretty 
generally  emasculated  in  fact  and  repudiated  in  principle 
by  the  rest  of  the  world”. 

☆  *  ☆ 

Why  are  we  opposed  to  managed  world  trade,  and  for 
competitive  world  trade? 

First,  we  are  against  rigged  and  managed  interna¬ 
tional  markets  because  we  know  that  successful  partici¬ 


pation  necessitates  a  comparable  degree  of  control  over 
the  domestic  economy  as  well.  There  is  little  debate  of 
this  fact,  and  those  nations  which  accept  a  managed  ex¬ 
ternal  trade  as  a  necessary  protective  measure  are  gen¬ 
erally  willing  to  pay  the  price  in  internal  regimenta¬ 
tion.  We  are  not.  For  us  to'  do  that  would  be  as  alien  to 
our  genius  as  it  is  repugnant  to  our  conviction. 

Second,  we  believe  that  the  United  States  will  be  able 
to  compete  successfully  in  world  markets,  even  though 
we  have,  and  intend  to  maintain,  wage  scales  far  higher 
than  those  of  the  nations  whose  competition  we  m^lst 
meet 

There  is  impressive  evidence  to  substantiate  the  sound¬ 
ness  of  this  conviction: 

1.  Wage  scales,  of  themselves,  do  not  determine  the 
competitive  position.  They  are  meaningful  only 
when  translated  into  labor  costs,  by  dividing  wage 
rates  by  units  produced.  A  recent  War  Production 
Board  study  shows  that  in  manufacturing  industries 
generally,  during  the  period  immediately  before  the 
present  war,  production  per  man  hour  in  the  United 
States  exceeded  that  in  the  United  Kingdom,  Ger¬ 
many  and  Soviet  Russia  by  a  ratio  of  more  than 
2^  to  1,  and  that  of  Japan  by  more  than  4  to  1. 
When  comparison  is  made  with  available  wage  data, 
it  appears  that  our  labor  costs  are  generally  on  a  com¬ 
petitive  plane. 

2.  Perhaps  the  best  evidence  of  our  ability  to  com¬ 
pete  in  export  markets  is  the  record  of  our  demon¬ 
strated  capacity  to  do  so  in  the  past.  During  the  entire 
period  between  World  Wars  I  and  II,  the  United 
States  consistently  commanded  a  greater  share  of 
the  world’s  export  trade  than  any  other  nation, 
although  the  United  Kingdom  took  a  larger  percentage 
of  world  imports. 

3.  We  have  been  particularly  successful  in  world 
trade  competition  in  the  export  of  machinery,  vehicles, 
a  variety  of  manufactured  specialties,  and  certain 
agricultural  products.  Except  in  the  last-named  field, 
there  is  every  evidence  that  we  enjoy  genuine  com¬ 
petitive  advantage  over  other  nations,  and  this  advan¬ 
tage  will  have  been  increased  rather  than  diminished 
by  developments  during  the  Second  World  War.  It  is 
noteworthy  that  the  goods  in  which  we  have  been 
able  to  compete  most  successfully  have  generally  been 
the  products  of  our  high  wage  industries  rather  than 
those  in  which  low  wages  have  prevailed. 

☆  ☆  ☆ 

It  is  clear  that,  on  a  price  basis,  we  shall  be  able  to 
compete  successfully  in  postwar  markets  in  munerous 
lines.  It  is  equally  clear  that  such  an  opportunity  is  by 
no  means  of  negligible  importance  to  our  own  economy 
as  a  whole.  During  the  years  in  which  the  censuses 
were  taken  between  1909  and  1939,  our  exports  amounted 


to  from  7  to  16  per  cent  of  o\ir  entire  production  of  movable 
goods.  In  the  year  1938  our  exports  in  each  of  the 
following  lines  accounted  for  more  than  10  per  cent  of 
total  domestic  production  of  the  particular  product. 

(The  figiires  in  parenthesis  are  the  percentages  of  total 
production  exported.) 

CRUDE  MATERIALS:  Phosphate  rock  (51.5),  cot¬ 
ton  (30.5),  tobacco  (29.4). 

FOODSTUFFS  AND  BEVERAGES:  Linseed  (49.4), 
dried  fruits  (36.2),  canned  sardines  (29.4),  rice  (21.0), 
fresh  pears  (15.9),  canned  salmon  (13.8),  canned  as¬ 
paragus  (13.2),  canned  fruits  (13.0),  wheat  (12.2), 
lard  (11.7). 

SEMI-MANUFACTURES  AND  FINISHED  MAN¬ 
UFACTURES:  Refined  copper  (53.1),  paraffin  wax 
(46.3),  giun  turpentine  (42.6),  carbon  black  (40.8), 
gum  rosin  (38.0),  borax  (35.9),  crude  sulphur  (35.6), 
aircraft  and  parts  (26.8),  office  appliances  (22.3), 
carbons  and  electrodes  (21.8) ,  printing  and  bookbind¬ 
ing  machinery  (18.2),  agricultural  implements  and 
machinery  (17.0),  biologic  pharmaceuticals  (15.3),  in¬ 
dustrial  machinery  (14.4),  dental  instruments  and 
supplies  (14.3),  automobiles  (14.1),  benzol  (13.3),  goat 
and  kid  upper  leather  (12.8),  refined  lead  (12.0),  radio 
apparatus  (11.8),  caustic  soda  (11.4),  refined  mineral 
oils  (10.6). 

It  is  of  major  concern  to  all  engaged  in  these  lines  of 
activity  and  in  many  others  that  foreign  markets  be  not 
closed  to  us.  It  is  particularly  to  our  interest  to  have 
export  outlets  for  oiu:  war-expanded  capital  goods  and 
equipment  industries.  Since  we  undertook  an  important 
percentage  of  such  expansion  in  order  to  furnish  muni¬ 
tions  to  our  Allies,  it  is  reasonable  to  ask  their  coopera¬ 
tion  in  cushioning  what  inevitably  must  be  a  drastic 
readjustment  here.  The  case  is  strengthened  by  the  fact 
that  the  postwar  world  will  desperately  need  the  equip¬ 
ment  items  that  we,  alone,  can  supply. 

But  our  demonstrated  ability  to  compete  on  a  price 
basis  will  not,  of  itself,  assure  us  of  foreign  market  outlets. 
Transportation  costs,  quality  of  product,  marketing  skill, 
technical  and  repair  service— all  are  basically  important. 
•Still  more  important  are  non-discriminatory  open  mar¬ 
kets  and  the  command  of  dollar  exchange  by  prospective 
purchasers.  Our  export  potentials  will  surely  be  cramped 
in  a  world  organized  on  the  basis  of  bilateral  deals  and 
exchange  controls.  The  availability  of  dollar  exchange 
must  depend  upon  the  level  of  American  impoids  and 
the  volume  of  American  capital  loans. 

☆  ☆  ☆ 

How  are  we  to  explain  the  skepticism  of  other  nations 
toward  an  order  which  to  us  seems  so  clearly  to  represent 
not  only  our  interest  but  the  long-range  interest  of  the 
world  as  well? 

Soviet  Russia,  of  course,  is  committed  to  conducting 
its  external  trade  through  its  central  goverzunent.  But 
what  of  the  United  Kingdom?  Why  are  there  so  many 
British  voices  that  counsel  the  abandonment  of  what  has 
been  Britain’s  traditional  position  for  more  than  a  cen¬ 
tury?  If  we  can  understand  that,  we  shall  understand 
the  dissent  from  our  position  of  most  nations  whose 
economic  positions  have  weakened  and  whose  fiscal  prob¬ 
lems  have  multiplied  during  the  two  World  Wars  and 
the  ill-starred  period  between  them. 

Essentially,  their  case  is  this: 


Partly,  they  were  forced  into  managed  external  trad* 
policies  by  the  Axis  self-sufficiency  programs,  adopted 
in  preparation  for  aggressive  war.  That  can  be  corrected 
only  by  crushing  the  Axis,  and  by  establishing  a  world 
secxudty  system  that  will  make  self-sufficiency  a  less 
compelling  need. 

But  primarily,  the  reluctance  of  peaceably  inclined 
nations  to  forego  restrictive  controls  over  postwar  foreign 
trade  stems  from  a  deep-seated  fear  that  is  even  more 
difficult  to  resolve.  They  fear,  on  the  basis  of  past  ex¬ 
perience,  that  their  efforts  to  meet  payment  balances 
arising  from  normal  foreign  trade  would  force  a  deflation 
of  their  internal  economies,  affecting  prices,  credit,  wages, 
and  finally  employment.  Faced  with  the  choice,  as  4ey 
see  it,  between  making  adjustments  in  foreign  trade  or 
in  their  domestic  economies,  they  lean  toward  the  former 
as,  at  worst,  the  lesser  of  two  evils. 


m 


Since  the  kind  of  world  trade  system  we  seek  is  de¬ 
pendent  upon  international  arrangements  to  assure  rea¬ 
sonable  stability  of  exchange  rates  between  national 
currencies,  we  are  challenged  to  find  a  formula  that  both 
will  provide  this  and  at  the  same  time  allay  what  other 
nations  believe  are  legitimate  fears  with  respect  to  their 
domestic  economies. 

But  at  least  two  major  steps  toward  resolving  such 
doubts  can  be  taken  upon  our  own  initiative  without 
recourse  to  the  intricate  process  of  international  nego¬ 
tiation. 

One  is  the  rational  overhauling  of  our  tariff  system, 
to  provide  other  nations  with  increased  opportunity  to 
export  to  us.  We  can,  and  should,  do  this  in  a  way  that 
avoids  undue  cost  to  any  segment  of  our  economy. 

The  other,  and  probably  the  greatest  contribution  we 
can  make  toward  winning  a  reluctant  world  to  our  point 
of  view,  will  be  to  offer  ample  and  convincing  evidence 
that  we  are  ready  and  able  to  provide  a  high  level  of 
employment  in  the  United  States.  If  we  can  do  that,  the 
rest  of  the  world  will  wish  to  expose  itself  to  our  in¬ 
fluence  rather  than  to  insulate  against  it,  since  prosperity 
here  is  the  greatest  single  contributing  factor  to  world¬ 
wide  prosperity. 

Balance  of  payment  problems  are  minimized  in  a 
world  of  thriving  trade.  Britain  would  have  little  reason 
to  resort  to  exchange  controls  if  the  total  of  postwar 
world  imports  and  exports  reaches  an  80  billion  dollar 
leveL  She  may  well  be  in  a  desperate  plight  if  it  should 
revert  to  the  1935  level  of  40  billions. 
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The  IJnited  States  wants  a  world  in  which  private 
enterprise  and  competition  play  a  major  role.  To  obtain 
such  a  world  will  require  a  wiser,  more  imderstanding 
and  firmer  world  leadership  than  this  nation,  or  perhaps 
any  nation,  ever  has  exerted  heretofore. 
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ERICA  WANTS  PROSPERITY 


book  to  be  published  early  in  April  by  the 
McGraw-Hill  Book  Company  carries  the  pro¬ 
vocative  title  “Prosperity:  We  Can  Have  It  If 
e  Want  It.”  Its  authors,  Messrs.  Shields  and  Wood- 
ird,  state  in  vigorously  challenging  terms  their  con- 
ction  that  the  United  States  will  emerge  from  war 
Hh  human,  material  and  technological  resources  ade- 
late  to  provide  a  nation-wide  standard  of  living 
iprecedented  in  world  history.  They  present,  too, 
eir  formulation  of  the  several  policies  and  procedures 
liich  must  be  followed  by  government,  business,  and 
bor  if  we  are  to  realize  our  potential  for  a  high  and 
stained  prosperity  unmarred  by  prolonged  periods 
severe  unemployment  and  business  stagnation  such 
1  have  haunted  our  economic  past. 

The  specific  proposals  set  forth  will  elicit  both  en- 
usiastic  acclaim  and  acrid  dissent,  for  the  book  deals 
far  from  gentle  fashion  with  many  of  the  currently 
shionable  panaceas  for  assuring  prosperity  by  magic 
rmula.  It  examines,  and  discards  as  effective  guaran- 
rs  of  prosperity,  whatever  their  individual  merits 
yon  other  grounds,  programs  for  public  works,  slum 
earance,  subsidizing  of  small  business,  foreign  loans, 
cial  insurance,  deficit  government  spending,  redistri- 
ition  of  income,  the  niunerous  formulae  for  monetary 
anagement,  repeal  of  the  anti-trust  laws,  or  any  of 
le  loosely-phrased  admonitions  that  government 
lould  do  nothing  and  allow  everything  to  take  its 
)urse  untrammeled  by  controls  of  any  kind. 

On  the  positive  side,  the  book  urges  clear  recogni- 
on  of  the  fact  that  prosperity,  under  a  system  of 
iisiness  enterprise,  depends  primarily  upon  the  exist- 
nce  of  competitive  incentives  that  spur  capital  invest¬ 
ment  to  provide  better  tools  and  equipment,  that 
iprove  organization  and  technology  to  insure  continu¬ 
ity  increasing  productivity  per  man-hour  of  work, 
id  that  enlarge  markets  by  producing  what  the 
insumer  wants  at  lower  prices  to  the  end  that  real 
iwmes  may  be  increased. 

In  short,  prosperity  depends  upon  profitable  and 
fpanding  business  and  employment  opportunity,  so 
becomes  the  part  of  enlightened  government,  busi- 
agriculture  and  labor  policy  to  promote  those 
-Inures  which  will  forward  rather  than  retard  the 
lajor  aim  of  expanding  production. 

However  great  the  room  for  dissent  upon  the  ade- 
or  the  phrasing,  of  the  specific  recommendations 
®3kes,  the  approach  of  this  book  has  one  virtue  of 
d  merit  It  attacks  positively  the  problem  of  what 
ps  should  be  taken  to  achieve  and  hold  prosperity 
than  merely  devising  a  poultice  to  be  applied 
‘ta  and  if  we  rim  into  a  decline. 

Mutually  all  responsible  spokesmen  for  government, 
d  for  business,  labor,  and  agricultural  groups,  are 


agreed  upon  the  goal  of  prosperity.  Moreover,  they 
agree  that,  insofar  as  possible,  it  should  be  achieved 
through  the  effort  of  private  enterprise,  with  govern¬ 
ment  intervention  utilized  only  as  a  last  resort.  But 
despite  this  imanimity,  almost  all  public  discussion  of 
the  problem  has  concentrated  upon  the  nature,  the 
extent,  and  the  timing  of  such  government  expendi¬ 
tures  as  may  be  found  necessary  to  combat  deflation. 
Since  upon  this  question  there  is  far  from  general 
agreement,  our  procedure  has  created  an  exaggerated 
sense  of  divergence  in  a  field  in  which,  so  far  as 
fundamentals  go,  we  all  are  in  accord  to  quite  an 
unusual  degree. 

☆  ☆  ☆ 

No  confusion  should  be  caused  by  the  fact  that  the 
generally  current  phrase  for  prosperity  is  “full  em¬ 
ployment.”  The  latter  phrase  merely  states  the  goal 
in  terms  of  human  values,  which  are  good  terms  in 
which  to  state  any  goal.  What  matters  is  that  we 
generally  are  agreed  as  to  what  we  mean  when  we  say 
that  we  want  prosperity  or  full  employment.  Not  only 
do  we  know  what  we  mean,  but  within  very  rough 
limits  we  can  give  dimension  to  our  concepts.  There 
are  a  few  whose  appraisals  are  somewhat  lower,  but 
most  competent  estimators  set  the  goals  for  about 
1950  at  an  average  annual  employment  in  civilian  jobs 
of  between  55  and  57  million  persons,  with  a  gross 
national  product  of  between  $185  and  $200  billion 
measured  at  1943  price  levels.  This  contrasts  with  the 
1944  level  of  non-military  employed  of  5V/^  million, 
and  a  gross  output  for  the  end  of  1944  of  over  $200 
billion.  It  assumes  a  reduction  of  the  average  work¬ 
week  to  40  hours. 

It  will  take  some  such  levels  as  these  to  provide 
employment  for  those  who  seek  work,  with  only 
sufficient  “frictional”  unemployment  (those  temporarily 
listed  as  unemployed  because  of  the  normal  turnover 
between  jobs)  to  afford  reasonable  labor-market  flex¬ 
ibility  to  both  workers  and  employers.  The  non-mili¬ 
tary  employment  figures  are  generally  consistent  with 
the  officially  stated  postwar  goal  of  jobs  for  60  million 
workers,  since  the  latter  figure  is  generally  understood 
to  be  an  estimate  of  the  labor  force,  which  includes 
members  of  the  armed  services  and  an  allowance  for 
frictional  unemployment. 

There  are  a  number  of  reasons  why  the  estimates 
cannot  be  figured  more  closely,  and  why  no  one  can  be 
very  confident  even  of  the  validity  of  the  stated  limits. 
The  chief  points  of  doubt  in  the  employment  estimates 
relate  to  how  many  withdrawals  there  are  likely  to  be 
on  the  part  of  women,  oldsters,  and  youngsters,  who 
now  are  in  the  labor  force  to  a  number  more  than 
6  millions  beyond  normal  expectancy;  how  many  men 
will  be  retained  in  the  armed  forces;  and  whether  the 


postwar  frictional  unemployment  shotild  be  calculated 
as  approximating  the  current  1  million  or  the  3  million 
so-listed  in  the  prosperous  year  of  1929.  Additional 
imcertainties  cloud  the  estimates  of  gross  national 
product.  Notable  among  them  is  the  fact  that  no  one 
is  sure  of  the  war’s  effect  upon  man-hour  productivity 
trends,  in  view  of  the  fact  that  half  of  our  current 
output  has  consisted  of  products  that  had  no  substantial 
counterpart  in  our  peacetime  price  or  production  series. 

☆  ☆  'Ar 

Nevertheless,  despite  such  qualifications,  it  is  fair 
to  say  that  we  do  have  a  general  conception  of  the 
magnitude  of  our  postwar  goals.  Although  they  are 
well  within  our  production  potentials  as  demonstrated 
in  this  war,  they  are  formidably  beyond  any  previous 
record  of  peacetime  achievement.  Only  the  most  san¬ 
guine  optimism  could  lead  one  to  expect  that  they  will 
be  achieved  without  concerted  will,  planning,  and  co¬ 
operative  effort.  Only  blind  recklessness  could  engender 
confidence  that  once  attained  they  will  automatically 
be  held,  let  alone  expanded  in  normally  healthful 
growth. 

If  we  were  to  follow  past  patterns,  our  war-built 
boom  would,  after  a  period  of  uncertain  length,  collapse 
into  disastrous  depression.  The  very  magnitude  of  our 
recent  growth  would  contribute  to  the  depth  and  dura¬ 
tion  of  the  subsequent  trough.  Yet  a  fall  even  to  the 
level  of  our  previous  peacetime-peak-year  1939,  has 
been  estimated  by  The  Federal  Reserve  Board  to 
imply  imemployment  for  between  15  and  20  million 
persons.  If  human  values  have  importance,  that  is 
something  that  must  not  be  allowed  to  occur.  If  busi¬ 
ness  values  have  importance,  we  must  not  tolerate 
again  such  losses  as  occurred  from  1930  to  1933,  when 
sales  over  the  four  year  period  were  $128  billion  less 
than  would  have  been  provided  if  the  1929  level  had 
held,  and  corporate  profits  declined  from  more  than 
$7  billions  in  1929  to  an  average  annual  loss  of  $1 
billion  over  the  next  four  years.  A  repetition  of  these 
things  cannot  be  tolerated— if  foresight  and  cooperative 
effort  can  prevent  them, 

☆  ☆  ☆ 

In  January  of  this  year  Senator  Murray  introduced 
in  the  Senate  a  bill  entitled  “The  Full  Employment 
Act  of  1945.”  It  instructs  the  President  to  submit  to 
Congress  plans  for  eliminating  both  unemployment 
and  inflation,  including  recommendations  for  correct¬ 
ing  structural  defects  in  the  economic  system.  It  pro¬ 
vides  for  a  Joint  Congressional  Committee  to  consider 
the  proposals  of  the  President,  to  take  testimony  from 
experts  and  the  general  public  on  these  proposals  or 
any  others  it  may  wish  to  consider,  and  after  weighing 
all  the  facts  to  submit  its  findings  to  Congress.  It  pro¬ 
vides  for  an  advance  budgeting  of  the  constituent  parts 
of  a  full-employment  economy,  and  commits  the  Fed¬ 
eral  Government  to  provide,  in  advance,  for  sufficient 
expenditures  (through  private  contractor  channels)  to 
make  up  for  the  gap  between  estimated  private  expen¬ 
ditures  and  the  amount  necessary  to  assure  full  em¬ 
ployment. 


By  no  stretch  of  the  imagination  can  The  Full 
ployment  Bill,  in  its  present  form,  be  regarded  as  g 
ceptable  to  business.  Yet  it  may  well  present  a  test 
whether  or  not  American  business  can  deal  with  prt 
lems  in  this  area  in  a  statesmanlike  fashion.  Si- 
statesmanship  will  consist  in  demonstrating  first,  ti 
the  Bill  is  not  acceptable  because  of  deficiencies  uli: 
preclude  the  possibility  of  its  accomplishing  the  avow 
purposes;  and  second,  that  business  is  able  and  anxi: 
to  offer  constructive  suggestions  for  remedying  thi 
deficiencies. 

It  is  easy  to  point  to  weaknesses  in  the  Bill.  To  m 
tion  only  a  few  of  major  importance:  The  proposal 
make  advance  Federal  expenditures  to  compensate! 
estimated  deficiencies  in  prospective  private  expern 
tures  is  completely  impracticable.  No  one  in  the  cou 
try  can  predict  future  trends  with  sufficient  accurJ 
for  this  purpose;  no  one  can  tell  what  the  constitui 
parts  of  a  really  high,  stable  peacetime  budget  she; 
be,  for  in  our  boom-or-bust  economy  we  have  no  sta’ 
pattern  to  project;  no  one  can  tell,  within  reasonai 
limits,  how  much  the  government  should  spend  in  c 
vance  to  assure  full  employment.  The  Bill  proriounc 
labor’s  right  to  work  without  defining  conirnerisuri 
responsibilities  which  it  should  exercise.  It  does  i 
define  the  areas  of  proposed  government  expenditure 
such  a  way  as  to  allay  business  fears  of  goveinme 
competition  or  the  general  public  suspicion  of  le 
raking.  Above  all,  the  Murray  Bill  is  defective  in  th 
despite  a  somewhat  vague  pronouncement  in  favor 
forwarding  private  business  activity,  it  recommends 
single  specific  designed  to  supplement  such 
rather  than  stimulate  it. 

The  very  definition  of  certain  of  these  faults  su  im 
their  remedies.  But  the  positive  task  of  stating  how  t! 
Bill  should  be  amended  in  order  that  it  may  hv. 
effective  usefulness  is  far  from  simple.  Yet  it  is  en. 
mouslyto  the  advantage  of  American  business  tounds 
take  it.  Fortunately,  there  is  a  representative  groi 
sponsored  by  industry.  The  Committee  for  Econo= 
Development,  which  has  for  some  time  been  work!: 
intensively  upon  the  problem,  and  which  is  exceller" 
equipped  to  offer  sound  and  progressive  advice, 
should  be  used  for  this  purpose. 

American  business  cannot  afford  to  take  a  negatt 
attitude  toward  legislation  in  this  field.  Some  legi- 
tion  undoubtedly  will  pass,  for  the  problem  is  one : 
which  there  is  a  grave  government  responsibility.  B; 
equally  there  is  a  comparably  important  responsibiii! 
upon  all  citizen  groups.  None  of  them  has  more  to 
or  lose  from  the  rise  or  fall  of  prosperity  than  Amencs 
business. 


President,  McGraw-Hill  Publishing  Co^  ^ 
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IN  the  34th  editorial  of  this  series,  it  was  pointed 
out  that  sustained  prosperity,  based  on  high  level 
employment,  was  a  major  postwar  goal  accepted 
by  government,  management  and  labor. 

That  editorial  developed  the  theme  that,  if  the  goal 
were  to  be  appi^ched  without  undue  sacrifice  of  our 
essential  liberties,  we  must  forego  the  search  for 
magic  panaceas,  and  follow  the  harder  but  more 
promising  course  of  analyzing  step  by  step,  and  in¬ 
dustry  by  industry,  the  measures  that  might  contrib¬ 
ute  toward  the  end  sought. 

This  is  the  first  of  a  number  of  editorials  following 
such  a  particularized  approach.  It  will  examine  the 
role  of  the  construction  industry  in  forwarding  sus¬ 
tained  prosperity. 

☆  ☆  ☆ 

The  influence  of  construction  upon  the  general 
level  of  economic  activity  is  important  but  not  de¬ 
cisive.  The  claim  is  frequently  advanced  that  major 
fluctuations  of  the  business  cycle  might  be  ironed  out 
by  a  properly  devised  and  timed  public  works  pro¬ 
gram;  but  any  examination  of  the  relatively  modest 
contribution  of  construction  activities  to  total  national 
output  will  demonstrate  its  extravagance. 

In  the  twenty  years  from  1920  through  1939,  the 
value  of  new  construction  averaged  just  over  8%% 
of  the  gross  national  product.  If  we  add  repair  and 
maintenance  expenditures,  the  total  is  increased  to  a 
little  over  12%  of  the  gross  product.  But  approxi¬ 
mately  two  thirds  of  the  construction  of  this  period 
was  privately  initiated,  and  only  one  third  was  rep¬ 
resented  by  government  construction,  federal,  state 
and  local  combined.  To  expect  that  we  can  level  out 
the  peaks  and  valleys  of  our  whole  economy  through 
manipulating  the  4%  portion  that  is  represented  by 
government  construction  is  to  expect  a  very  small 
tail  to  wag  a  very  large  dog. 

In  fact,  the  record  of  construction  activity  in  the 
past  has  been  on  the  side  of  disequilibrium  rather 
than  stabilization.  In  boom  times  construction  activ¬ 
ity  has  climbed  to  relatively  higher  peaks  than  those 
reached  by  the  economy  as  a  whole;  in  depression 
periods  it  has  fallen  to  deeper  troughs.  Aside  from 
the  special  work  relief  program  of  the  depression 
t^es,  the  performance  of  public  construction  in 
this  respect  is  little  better  than  that  of  private.  New 


government  construction  mounted  with  the  general 
trend  of  the  boom  from  1921  to  1929,  thereby  adding 
its  weight  to  the  inflationary  trend. 

Instead,  then,  of  expecting  the  construction  indus¬ 
try  to  stabilize  our  whole  economy— a  task  clearly 
beyond  its  power— it  would  seem  appropriate  to  ask 
that  it  look  to  the  more  attainable  goal  of  leveling  out 
its  own  violent  fluctuations.  If  this  can  be  done,  many 
of  the  most  vexing  problems  of  the  construction  field 
and  of  its  sphere  of  influence  will  be  mitigated,  em¬ 
ployment  will  be  regularized  in  one  important  seg¬ 
ment  of  industry  where  the  past  record  has  been 
particularly  uneven,  and  one  aggravating  contribu¬ 
tion  to  general  business  instability  will  be  removed. 

The  achievement  of  these  highly  important,  if  lim¬ 
ited,  aims  will  require  the  thoughtful,  vigorous,  and 
concerted  cooperation  of  management  and  labor  in 
the  construction  industry,  of  a  variety  of  govern¬ 
mental  agencies,  and  of  those  who  direct  the  sources 
of  construction  credit.  Of  the  many  measures  that 
must  be  woven  into  an  ordered  program,  it  is  prac¬ 
ticable  here  to  present  only  the  broad  outline  of  those 
which  seem  to  oiler  the  greatest  ix>tential  usefulness. 

☆  ☆  ☆ 

1.  Stabilization  implies  the  holding  of  a  balance  rather 
than  a  freezing  at  a  given  level.  No  rigid  formula  for  a 
most  desirable  level  of  construction  activity  is  possible 
or  desirable.  However,  it  may  be  accepted  as  a  reason¬ 
able  initial  premise,  that  we  could  sustain  in  the  future 
without  major  distortion  something  like  the  12%  ratio 
of  total  construction  to  gross  national  product  that  has 
been  approximated  in  the  past.  If  it  is  to  serve  as  an  use¬ 
ful  reference  point,  such  a  generalized  premise  must  be 
subjected  to  constant  testing  both  nationally  and  lo¬ 
cally.  There  must  be  careful  and  continuous  scrutiny  for 
signs  of  demand  saturation,  cost  inflation,  and  labor 
shortages,  all  danger  signals  of  far  greater  reliability 
than  any  percentage  formula. 

The  first  requisite  then  is  the  general  availability  of 
information  along  such  lines,  far  more  complete  and  cur¬ 
rent  than  has  hitherto  been  at  hand.  The  second  is  a 
general  will  to  hold  building  activity  at  a  level  as  high 
as  but  not  higher  than  we  probably  can  sustain.  Once 
this  principle  is  accepted,  the  problem  becomes  one  of 
marshalling  all  available  instrumentalities  to  forward  it 

2.  Public  construction,  although  too  small  to  exert  a 
decisive  influence  upon  economic  activity  as  a  whole,  can 


condition  construction  trends  to  a  major  degree.  If,  in 
the  decade  following  the  war,  government  construction 
approximates  its  1920  to  1940  average  of  one  third  of  all 
construction,  its  properly  timed  impact  could  do  much  to 
level  out  the  construction  cycle. 

To  do  this  most  effectively,  public  construction  should 
be  deferred  where  and  when  private  building  is  going 
forward  at  a  satisfactory  pace,  and  should  be  started  when 
and  where  private  activity  shows  undue  slack.  All  gov¬ 
ernment  construction  does  not  lend  itself  to  such  adjust¬ 
ment.  But  a  large  portion  of  it  could  be  held  up  for  the 
three  to  five  years  which,  upon  past  experience,  would 
provide  the  necessary  leeway  to  counteract  the  more 
violent  fluctuations  in  private  building. 

Such  a  program  presents  numerous  difficulties  both 
political  and  administrative.  None  should  be  insurmount¬ 
able,  and  the  results  promise  to  be  of  sufficient  moment 
to  justify  the  extraordinary  effort  that  would  be  required 
to  coordinate  federal,  state  and  local  government  pro¬ 
grams.  Here  is  an  excellent  forum  for  testing  whether  or 
not  government  economic  activity  can  be  made  to  sup¬ 
plement  rather  than  supplant  private  effort  to  serve  ends 
upon  which  all  are  agreed. 

3.  Since  private  building,  postwar  as  in  the  past,  must 
supply  the  preponderant  share  of  construction  activity 
and  employment,  costs  will  continue  to  play  a  dominant 
role  in  determining  levels  of  operation.  Wartime  restric¬ 
tions  have  created  formidable  backlogs  of  deferred  de¬ 
mand  for  most  types  of  private,  and  for  many  of  public, 
construction.  Such  demand  is  so  great  that  it  almost  cer¬ 
tainly  will  provide  the  impetus  for  a  postwar  building 
boom  of  several  years  duration.  There  is  considerable 
doubt  that  in  the  beginning  our  building  trades,  dislo¬ 
cated  by  war  and  at  low  ebb,  can  organize  rapidly  enough 
to  carry  their  share  of  the  anticipated  general  advance. 

However,  if  former  patterns  hold,  building  activity, 
after  a  lagging  start,  will  soar,  costs  will  mount,  and 
eventually  will  saturate  effective  demand  with  resultant 
collapse.  That,  of  course,  is  precisely  the  sort  of  a  situation 
we  are  seeking  to  avoid.  Crucial  to  this  end  is  the  pre¬ 
vention  of  rising  costs  or,  better  still,  the  reduction  of 
building  costs  from  present  swollen  levels. 

A  recent  study  by  technicians  of  the  War  Production 
Board  on  the  outlook  for  private  housing  construction 
illustrates  the  point  From  1900  to  1940  the  number  of 
housing  units  built  in  this  country  closely  matched  the 
statistics  of  new  family  formation.  The  former  ran  con¬ 
siderably  ahead  of  the  latter  from  1920  to  1929,  and  fell 
behind  by  the  same  margin  in  the  following  decade. 

K  the  market  for  new  houses  were  to  be  similarly  lim¬ 
ited  for  the  period  from  1940  through  1949,  the  effective 
demand  for  new  housing  during  the  last  five  years  (1945- 
1949)  is  estimated  at  3,000,000  ruiits.  That  is  after  allow¬ 
ing  for  houses  built  from  1940  through  1944,  and  for 
vacancies,  demolitions, 'and  other  factors.  If,  however, 
prices  could  be  reduced  to  1939  levels,  the  3,000,000  unit 
demand  is  estimated  as  increasing  to  more  than  7,000,000 
units.  Since  the  latter  figure  is  substantially  beyond  our 
production  capacity  for  the  period,  a  backlog  would  be 


created  that  would  support  an  effective  sustained  de¬ 
mand  for  the  subsequent  decade  (1950-1959)  of  1,(X)0,000 
units  per  year,  as  against  half  that  amoimt  if  rents  and 
sales  prices  mount  with  increasing  incomes. 

The  precise  accuracy  of  such  an  estimate  may  well  be 
questioned.  There  can  be  no  question  as  to  the  general  va¬ 
lidity  of  the  point  illustrated.  The  progressive  lowering  of 
construction  costs  will  stimulate  demand  in  this  field  as 
it  has  in  others.  Building  management,  labor,  and  their 
suppliers  and  customers  stand  to  gain  from  such  a  result 
Unnecessary  restrictions  against  the  adoption  of  im¬ 
proved  technologies  and  increased  productivity  should, 
therefore,  be  removed,  whether  imposed  by  codes  of  gov¬ 
ernment,  regulations  of  unions,  collusion  of  manage¬ 
ments,  or  inertia  of  workers.  Unless  there  are  compel¬ 
ling  social  justifications  such  restrictions  must  be  judged 
harmful  to  the  whole  economy. 

4.  Numerous  other  measures  could  contribute  sub¬ 
stantially  to  increased  and  increasingly  stable  con¬ 
struction  activities.  Space  remains  only  to  stress  the  im¬ 
portance  of  careful  consideration  for  the  use  of  credit 
facilities  as  a  means  of  stabilization.  In  recent  years  the 
establishment  of  the  Federal  Housing  Administration 
provided  a  needed  stimulus  to  mortgage  lending  in  the 
field  of  housing.  The  modem  pattern  of  long-term  mort¬ 
gages,  providing  for  regular  amortization  as  well  as  in¬ 
terest,  should  be  a  steadying  factor  in  periods  of  liquida¬ 
tion.  However,  there  appear  to  be  further  possibilities  for 
using  credit  facilities  as  a  brake  when  construction  ac¬ 
tivity  threatens  to  climb  beyond  a  level  that  can  be  sus¬ 
tained.  If  public  and  private  lending  agencies  could  devise 
sotmd  means  for  raising  mortgage  rates,  increasing  down- 
payment  requirements,  shortening  amortization  periods 
and  basing  value  appraisals  upon  normal  rather  than 
inflated  costs,  they  might  exert  a  healthy  influence 
against  the  tendency  of  the  construction  bubble  to  inflate 
until  it  bursts. 


☆  ☆  ☆ 
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There  is  no  royal  road  to  sustained  high  level  em¬ 
ployment.  There  is  not  even  a  single  path  to  assured 
construction  stability— there  are  many  paths,  all  strait 
and  narrow  and  all  paved  with  bruising  cobbles.  This 
is  true  for  all  other  major  segments  of  industry. 

It  is  easier  to  seize  upon  a  magic  formula  such  as 
monetary  control,  or  deficit  spending,  or  any  one  of  a 
score  of  others,  than  to  undertake  an  intricate  task 
of  piecemeal  exploration.  But  only  the  latter  course 
will  lead  to  prosperity. 


This 
the  B4 
United 
the  imp 
China, 
sented  i 
the  bui 
®rganiz 
alone  C£ 
But  the 
depend 
eau  coc 
aubstan 
organizi 
eSectiv 
Nations 
hostile! 

This 
these  tl 


THIS  IS  THE  85»h  OF  A  SERIES 


de- 


RUSSIA  AND  AMERICA 

ALLIES— or  else . . . 


VICTORY  in  Europe  was  won  only  through  the 
combined  endeavor  of  the  United  Nations.  Only 
through  sustained  joint  effort  can  the  fruits  of 
that  victory  be  reaped. 

Without  disparaging  the  truly  heroic  contributions 
of  others,  three  of  the  Allies  may  fairly  be  credited 
viith  having  made  the  major  contributions  to  victory 
over  the  European  Axis  — the  United  Kingdom, 
Russia,  and  the  United  States.  The  close  accord  of 
these  three  nations  is  no  less  crucial  to  the  accom¬ 
plishment  of  the  tasks  that  remain. 

First  of  these  is  the  war  against  Japan.  It  still  re¬ 
quires  winning.  Even  without  any  help  from  others, 
4e  United  States  could  make  good  this  victory,  but 
the  war’s  duration  will  be  speeded  by  the  marshaled 
effort  of  the  United  Nations. 

Next,  and  not  less  important,  is  the  task  of  establish¬ 
ing  a  basis  for  enduring  peace.  In  this  struggle  our 
enemies  are  more  formidable  than  any  we  have  faced 
-national  ambitions,  prejudices,  suspicions  and  dis¬ 
trusts,  the  staggering  burden  of  tradition  and  debili¬ 
tating  cynicism  bom  of  past  failure,  the  cleaving 
wedges  of  divergent  languages,  thought  patterns,  eco¬ 
nomic  creeds  and  procedures— an  array  of  difficulties 
as  baffling  as  fog  and  as  formidable  as  a  deluge.  They 
can  be  vanquished  only  by  a  continuance  of  the  work¬ 
ing  accord  between  the  United  States,  Russia,  and 
Britain  that  was  forged  on  the  anvil  of  European 
conflict. 

☆  ☆  ☆ 

This  high  appraisal  of  the  decisive  importance  of 
tlie  Big  Three  in  determining  the  destiny  of  the 
United  Nations  organization,  in  no  way  depreciates 
4e  importance  of  the  role  to  be  played  by  France,  by 
China,  or  the  other  freedom-seeking  nations  repre¬ 
sented  at  San  Francisco.  All  of  us  are  committed  to 
the  building  of  a  genuinely  representative  security 
organization  in  the  conviction  that  by  such  means 
alone  can  we  possibly  achieve  a  just  and  lasting  peace. 
But  the  strength  of  any  international  machinery  will 
depend  upon  the  validity  of  Russian-British-Ameri- 
oea  cooperation.  If  these  three  are  able  to  achieve 
substantial  harmony  of  aim  and  procedure,  a  world 
organization  that  includes  them  can  operate  with 
offective  coherence.  If  they  pull  apart,  the  United 
Nations  will  break  up  into  competing  and  jealously 
hostile  blocs. 

This  is  inevitable  because  of  the  sheer  weight  of 
Co.,  three  nations  in  the  world’s  affairs.  Between 


them  they  accoimt  for  perhaps  half  of  the  world’s  in¬ 
come  and  from  two-thirds  to  three-quarters  of  its 
industrial  output.  Once  Japan  has  been  crushed,  they 
will  control  an  overwhelming  preponderance  of  the 
world’s  armed  might.  Each  of  them  will  wield  military 
power  on  a  scale  quite  beyond  the  power  of  any  em¬ 
bryo  seciurity  league  to  hold  in  check.  Only  if  all  three 
are  resolved  to  keep  the  peace  and  to  enforce  it 
through  the  Security  Coimcil,  can  that  body  hope  to 
accomplish  its  aim. 

Although  there  is  a  tendency  on  both  sides  of  the 
Atlantic  to  indulge  somewhat  recklessly  in  mutual 
criticism,  the  ties  between  Britain  and  America  are 
too  firm  to  be  severed  by  any  foreseeable  strain.  But 
that  has  not  been  true  of  our  relations  with  Russia. 
Even  while  fighting  a  war  in  which  oiu:  respective 
ways-of-life  were  at  stake,  the  inestimable  services 
of  each  to  the  other  were  rendered  as  friendly  but  in¬ 
dependent  associates  rather  than  as  fully  trusted 
partners.  Now  again,  as  we  approach  the  difficult  and 
vitally  important  task  of  building  a  world  organiza¬ 
tion  and  of  devising  a  European  peace,  the  task  of  our 
delegates  is  complicated  by  national  attitudes  under 
which  each  hopes  for  the  best  from  the  other,  while 
fearing  the  worst. 

But  the  stakes  for  us  both— and  for  the  rest  of  the 
world  —  are  too  high  to  be  played  for  in  a  diplomatic 
poker  game.  Russia  has  no  inhibitions  in  demanding 
what  she  wants,  and  oiu:  own  vital  interests  must  be 
stated  and  upheld  with  imdeviating  firmness.  Yet  we 
both  must  face  the  stark  fact  that  few  advantages 
that  either  nation  might  gain  at  the  cost  of  dissipating 
the  good  will  of  our  wartime  association  could  be 
worth  the  price  thus  paid. 


The  first  steps  toward  establishing  confidence  lie 
in  a  frank  recognition  of  what  may  contribute  to  the 
lack  of  it  and  in  a  definition  of  what  can  be  done  to 
restore  it. 

1.  Probably  the  greatest  single  area  of  reciprocal  dis¬ 
trust  between  Russia  and  our  own  country  is  based  on 
the  fear  of  each  that  the  other  may  try  to  interfere  with 
its  domestic,  economic,  and  political  affairs.  Each  purports 
to  see  the  beam  of  meddlesome  intervention  in  the  other’s 
eye,  while  it  ignores  the  mote  in  its  own.  Thus  the  Soviet 
Union  remembers  that  we  participated  in  the  foreign 
military  intervention  at  the  time  of  her  civil  revolution, 
and  afterwards  lent  our  support  to  successive  boycotts  of 
her  trade,  of  her  gold,  and  of  her  credit  needs.  For  our 
part,  we  remember  the  Soviet  Union’s  doctrine,  and 


aggressive  support,  of  revolutionary  international  com¬ 
munism. 

We  feel  that  Russia  should  find  satisfactory  evidence 
of  our  present  willingness  to  have  her  develop  her  inter¬ 
nal  institutions  as  she  will  in  the  aid  that  we  have  given 
her  during  the  war,  and  in  the  record  of  our  good-neigh¬ 
bor  policy  as  applied  to  Latin  America.  She,  no  doubt, 
resents  our  lingering  suspicions  in  the  face  of  her  de¬ 
clared  policy  of  1941  to  refrain  from  any  attempt  to 
influence  the  i>olitical  or  economic  structure  of  foreign 
nations.  Certainly,  each  of  us  will  need  the  repeated 
reassurance  that  can  come  only  through  sustained  per¬ 
formance  by  the  other  in  the  years  ahead.  Meanwhile, 
much  will  be  gained  if  each  will  give  to  the  other’s  good 
faith  the  benefit  of  the  doubt,  while  it  scrupulously 
guards  its  own  conduct  to  avoid  even  the  appearance 
of  backsliding. 

2.  A  second  zone  of  suspicion  is  created  hy  those  meas¬ 
ures  which  each  of  us  interprets  as  natural  and  necessary 
bulwarks  of  national  security  when  they  are  our  own, 
hut  as  evidence  of  dangerously  aggressive  imperialism 
when  taken  hy  the  other.  In  our  view,  at  least,  such  de- 
’  mands  as  we  have  voiced  for  island  trusteeships  or  for 
other  naval  bases  appear  mildly  conservative  as  com¬ 
pared  with  Soviet  claims  for  annexation  of  territory  and 
for  a  general  orbit  of  influence,  under  governments 
fi'iendly  to  her,  throughout  eastern  Europe  in  particular. 

There  can  be  no  easy  solution  to  that  problem.  Bi-focal 
vision,  by  which  one  nation  can  look  through  a  second 
lens  ground  to  the  prescription  of  another,  seldom  is 
achieved  in  international  affairs.  The  success  of  the  San 
Francisco  Conference  will  provide  a  mechanism  for  in¬ 
ternational  definition  of  principles  and  procedures  which 
at  least  might  relieve  the  inevitable  strains.  Most  impor¬ 
tant  will  be  the  record  of  how  each  of  us  proceeds  in  ovir 
respective  courses  of  action.  Soviet  performance  thus  far 
is  highly  unsatisfactory  to  us.  While  we  have  taken  pains 
to  clear  our  procedure  with  her,  she  has  taken  action  in 
the  Baltic,  in  Austria,  and  in  Poland  without  even  ad- 
I  vance  notice  to  us. 

1  A  major  test  of  our  ability  to  cooperate  may  be  found 
in  the  Allied  administration  of  conquered  Germany.  The 
proposed  four-headed  control  of  a  four-way  partitioned 
nation  promises  to  be  at  best  an  extremely  awkward 
mechanism  of  administration.  At  worst,  it  can  result  in 
continuous  and  dangerous  bickering  between  the  repre¬ 
sentatives  of  Britain,  France,  the  United  States,  and 
Russia  in  the  Berlin  coordinating  center,  and  in  hope- 
i  lessly  divergent  procedures  in  their  several  zones  of 
administration.  There  will  be  a  compelling  need  for  all 
of  us  to  exercise  all  of  the  wisdom  and  cooperative  resolve 
that  we  possibly  can  muster. 

i  3.  A  third  testing  ground  for  the  future  of  American- 
I  Soviet  relationships  will  he  defined  hy  the  course  of 
I  Russia  in  our  continuing  war  with  Japan.  We  are  not 
1  unmindful  of  the  toll  paid  hy  the  Soviet  Union  in  its 
j  magnificent  European  war  efiort.  But  we  still  are  locked 
in  a  desperate  struggle  with  an  enemy  that  exemplifies 
the  Fascism  which  America  and  Russia  equally  denounce. 
And  that  war  is  being  fought  in  an  area  where  Russian 
interests  are  importantly  at  stake. 

Russia  has  an  extraordinary  opportunity  to  create  good 
will  hy  throwing  her  weight  speedily  and  effectively  on 
our  side.  There  is  no  doubt  hut  that  the  final  Pacific 
settlement  will  generate  problems  comparable  with  those 


of  the  European  peace,  hut  it  is  equally  certain  that  th* 
continuation  of  the  European  comradeship  in  arms  cox 
do  much  to  promote  an  enduring  and  confident  posUcar 
friendship. 

4.  A  fourth,  and  highly  important,  potential  source 
of  suspicion  and  irritation  is  the  intellectual  blockade 
that  the  Soviet  Union  has  maintained  against  the  free 
flow  of  travel,  intercourse,  and  exchange  of  ideas.  We 
can  imderstand  the  genesis  of  this  policy  and  the  reasonr 
for  its  continuance  while  Russia  entertained  a  constart; 
fear  of  attack  by  powerful  enemies.  But  the  sustained! 
perpetuation  of  such  a  quarantine  by  so  strong  a  natior] 
as  the  present  U.S.S.R.  could  not  be  accepted  as  a  protec¬ 
tive  measure.  Inevitably  it  would  generate  suspicion  that 
it  was  rather  an  instrument  of  nationalistic  isolation  or 
even  of  contemplated  aggression.  A  way-of-living,  at 
arm’s  length,  with  a  nation  that  maintains  such  intellec¬ 
tual  quarantines  is  possible;  any  whole-hearted  partner¬ 
ship  of  effort  is  quite  impracticable. 

5.  Trading  between  a  free-enterprise  nation  and  one 
that  operates  all  foreign  commerce  as  a  government 
monopoly  can  give  rise  to  many  frictions.  That  subject  is 
too  complicated  for  exposition  here.  Suffice  it  to  say  that, 
while  difficult,  it  is  not  impossible  to  conduct  such  trade 
with  mutual  advantage.  We  are  in  a  position  to  he^ 
Russia  greatly  with  her  program  of  industrial  rehabilita¬ 
tion  and  expansion  at  great  saving  of  cost  in  terms  of  her 
current  scale  of  living.  In  return,  we  must  have  assur¬ 
ance  that  her  government  monopoly  trading  will  be 
conducted  for  commercial  rather  than  political  ends,  i 
that  it  will  be  used  to  encourage  rather  than  to  restrict  | 
multilateral  and  non-discriminatory  world  trade. 


I 


This  is  a  representative  list  of  the  major  areas  in  j 
which  misimderstanding  and  distrust  may  be  gener¬ 
ated,  or  allayed,  in  Russian-American  relationships. 
No  doubt,  an  equally  honest  list  drawn  by  a  citizen  of 
the  Soviet  Union  would  be  more  heavily  weighted  by  | 
those  features  of  our  behavior  which  irritate  and^ 
stimulate  distrust  on  their  side.  If  such  a  catalog  were 
to  be  presented,  it  should  receive  our  most  searching 
and  responsible  consideration. 

For  it  is  of  utmost  importance  that  our  two  nations, 
in  concert  with  the  other  United  Nations,  learn  howto 
get  along  in  mutual  confidence  and  respect.  Our  un¬ 
derstanding  of  each  other  now  is  so  imperfect  that 
our  negotiations  are  punctuated  v/ith  continuous  irri¬ 
tations  over  little  issues.  This,  inevitably,  will  con¬ 
tinue  imtil  such  matters  aresubmerged  in  the  general 
confidence  that  can  be  achieved  only  through  satis¬ 
factory  settlement  of  the  big  issues.  We  must  succeed 
in  this,  or  the  defeat  of  Japan  will  merely  mark  the 
end  of  the  Second  in  a  series  of  World  Wars. 


President,  McGraw-Hill  Publishing  Co.,  Inc. 


Tras  IS  THE  36th  OF  A  SERIES 


Who  wants  a  tracing  paper  that’s  still  good— and  we 
mean  good—siiW  white,  transparent,  flexible— 99  years 
later?  Well,  you  can  never  tell.  Maybe  more  tragic 
things  have  happened  than  having  a  drawing  go  to 
ruin  in  its  sleep,  but  nevertheless,  that  can  be  awfully 
serious.  'That’s  only  one  reason  why  we  developed 
ALBANENE  white  tracing  paper.  It’s  permanent, 
because  it’s  made  of  100%  long-fibre  pure  white  rags, 
treated  with  Albanite.  In  drafting  rooms  today  there 
are  drawings  on  ALBANENE  that  are  years  old  and 
still  in  perfea  condition. 

What’s  Albanite?  It’s  a  crystal<lear,  unaltering  syn¬ 
thetic  developed  by  the  K&E  Laboratories,  and  is 
simply  tops  as  an  impregnating  medium  for  long-fibre 
paper  stock.  'Hiat  gives  ALBANENE  extra  trans¬ 
parency.  And  because  ALBANENE  stays  white,  it 
gives  strong,  contrasting  prints.  It’s  fine  to  work  on 
too,  with  pencil  or  ink— keeps  clean  and  takes  erasures 
well.  'That’s  not  the  whole  story;  to  get  it  all,  write 
us  on  your  letterhead  for  a  sample  sheet.  Made  in 
rolls,  sheets,  and  pads. 
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This  new  book  includes  complete  engineering  data 
applying  to  Westinghouse  “industrial-duty”  contacting 
devices  already  proved  useful  to  communications  and 
electronic  Engineers. 

It  shows  devices  refined  over  many  years  to  meet 
the  rigid  demands  of  the  engineer  responsible  for  his 
plant’s  performance  —  devices  that  will  help  gain 
acceptance  for  your  equipment. 

A  free  copy  of  this  fact-packed  book  is  waiting  for 
you  at  your  nearest  Westinghouse  office.  Ask  for  de¬ 
scriptive  data  SA-802.  Westinghouse  Electric  Corpora¬ 
tion,  P.  O,  Box  868,  Pittsburgh  30,  Pa.  j-94670 
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A  QUICK  CHECK  LIST  OF  WCSTINGHOUSE  PRODUCTS  IN  THIS  BOOK 


Indicating  Lamps 

.  Whether  for  racks,  miniature  panel- 

pggpgpil  boards  and  desks  or  for  full  size, 
I  erect  switchboards,  a  Westinghouse 

■  indicating  lamp  —  especially  de- 

■  signed  for  the  purpose — is  avail- 

■  able.  In  round,  rectangular  and 
I  large  sizes,  all  are  available  in 

various  colors  and  for  25  to  250 
volts.  The  rectangular  Minalite 
(illustrated)  is  readily  visible  from  extreme  angles. 
Compact,  attractive. 

Pushbuttons  and  Control  Switches 

W estinghouse  heavy  -  duty 
pushbuttons  permit  inter¬ 
changeability  of  pushbutton, 
rotary  selector  switch,  and 
indicating  lamp  units  provid¬ 
ing  almost  unlimited  combi¬ 
nations  of  functions.  Control 
switches — Minatrol,Type  W 
and  auxiliary  styles  —  are 
widely  accepted  for  their 
simplicity,  ruggedness,  adapt¬ 
ability  and  reliable  opera¬ 
tion.  Available  with  remov¬ 
able  handles,  crank  arm,  solenoids,  stay-put  or  return- 
toneutral  mechanisms  in  combination  with  variety 
of  contacts  for  all  control  circuits. 


EQUIPMENT  FOR  THE 
COMMUNICATIONS  INDUSTRY 


Timers 

Standard  electronic  timers  are  ad¬ 
justable  from  .1  to  45  seconds. 
Mechanical  timers  or  relays  accu¬ 
rately  driven  by  synchronous  mo^ 
tors  are  adjustable  from  2  seconds 
to  50  minutes  for  industrial  duty. 


Contactors 

“De-ion”  breakers  used  on 
many  of  these  contactors,  are 
recognized  as  a  Westinghouse 
development  of  unusual  sig¬ 
nificance  to  quickly  and  posi¬ 
tively  extinguish  arcs  dr^wn 
between  opening  contacts.  Ap¬ 
plications  range  from  the 
smaller  contactors  to  large  oil 
circuit  breakers. 


Protective  Relays 

As  segregated  in  this  book,  protective  relays  are 
those  which  think  and  act  for  themselves.  Included 
are  thermostatic  flow  switches  (for  liquids),  and  re¬ 
lays  which  may  be  adjusted  to  operate  on  varying 
degrees  of  overload,  underload,  overvoltage,  under¬ 
voltage,  temperature  and 
. .  reverse  current. 


Thermostat  Catalog  .  .  . 
new  Westinghouse  cata¬ 
log  helpful  in  problems 
involving  the  control  of 
heat.  These  thermostats 
are  also  used  in  the 
newer  applications  by 
electronic  engineers  ms 
time-delay  relays. 


This  informative  collection  of  technical  data  is 
just  one  of  many  Westinghouse  services  developed 
especially  for  those  designers  who  must  win 
engineers’  approval  for  their  product. 

Here  is  a  quick  check  list  of  some  of  the 
Westinghouse  products  described  in  this  book... 
what  they  are,  where  to  use  them,  what  they 
will  do. 

Your  nearest  Westinghouse  office  will  be  glad 
to  work  with  you  in  applying  these  products  to 
your  own  designs. 
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AVAILABLE  IN  STANDARD  RATINGS 


oil-paper  capacitors  meet  tKe  performance  requirements  of 
American  War  Standard  C  75/221. 


VOLTAGE 
D-e  WK6. 


TYM 

PESIGNATION 


SIZE:  13/16  I  13/16  k  19/64  INCHES 


CN35-302 


CN3S-602 


CN35-I03 


CN35-203 


SIZE:  11/16  I  29/64  i  7/32  INCHES 


400 

CN20-I02 

200 

CN20-202 

200 

CN20-302 

200 

CN20-602 

120 

CN20-I03 

Ollitr  c«p«elfaRc«s  from  1000  mmfd.  to  SOOOO 
fMnfd.,  RvciUbU  In  Tob*  DP  ttyU,  eon* 
form  fo  th«  Mm*  high  quality  standard. 


if  MOISTURE  SEAL  .  .  .  adequate  to  ensure 
compliance  with  thermal  cycle,  immersion, 
and  humidity  requirements. 

if  SHUNT  RESISTANCE  .  .  . 

40,000  megohms  at  25*^  C. 
1,000  megohms  at  85°  C. 

ic  WORKING  TEMPERATURES  . . . 

-55°  C.  to  +  105°  C 
if  OPERATING  FREQUENCIES  .  .  . 

up  to  40  megacycles. 

ie  POWER  FACTOR .... 

.004  to  .006  at  1,000  cycles. 


A  SMALL  PART  IN  VICTORY  TODAY  -  A  BIG  PART  IN  INDUSTRY  TOMORROW 
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cuidlodlscs 


And  they  are  better! 


Radio  experts  can¬ 
not  be  sure  whether 


they  are  listening, 
to  a  ^Uve''  show  or 
an  audloclisc  trans¬ 
cription.  For  high 
fidelity^  minimum 
surface  noise^  low 
distortion  and  max- 
imum  frequency 
range^  there  is 
nothing  finer  than 
an  Audiodisc. 


AUDIO  DEVICES,  lIVC.,  444 
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2.00 


The  superior  performance  of  Erie  Ceramicons  as  general 
purpose  condensers  in  wartime  communications  equip¬ 
ment  assures  their  more  than  meeting  your  require¬ 
ments  for  peacetime  applications. 

For  general  purpose  use  where  a  moderate  degree 
of  capacity  change  with  temperature  is  permissible,  JAN- 
C-20  characteristic  "SL"  should  be  given.  If  Erie  desig¬ 
nation  is  used,  specify — "Any  temperature  coefficient 
between  PlOO  and  N750."  These  units  will  have  a  tem¬ 
perature  coefficient  between  -f-150  and  -870  parts/mil- 
Iion/*C.  Capacity  ranges  are  shown  in  the  table  al^ve. 


For  peacetime  applications  up  to  375  MMF,  where 
silver  mica  condensers  are  specified  on  prewar  parts 
lists,  zero  temperature  coefficient  (NPO)  Ceramicons 
will  provide  excellent  stability  and  retrace  character¬ 
istics.  Standard  temperature  coefficient  tolerance  on 
these  units  is  +30  parts/million/°C,  as  measured  be¬ 
tween  -f25'’  and  +85°C. 

In  many  cases,  particularly  in  the  lower  capacity 
ranges,  prompt  shipments  can  be  made  from  stock. 
Samples  of  these  condensers  in  any  desired  capacity 
range  will  be  sent  on  request. 


SUctni0iUC4^  ^WCdCOH 


ERIE  RESISTOR 

LONDON,  ENGLAND 


CORP.,  ERIE,  PA 
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A  New  Production  Technique 


Recently  developed  methods  of  post-foiming  fully  cured  Formica 
laminated  plastic  sheets  hove  adapted  the  material  for  very  much 
wider  use  in  a  great  many  applications  that  were  formerly  thought 
improcticoL 


In  this  process  the  sheets  ore  heated  and  formed  quickly  with  inex> 
pensive  wooden  or  Pregwood  dies  into  many  curved  shapes. 


Previously  to  secure  such  shapes  it  was  thought  necessary  to  mold 
the  materiel  in  curing  with  the  use  of  very  elaborate  and  expensive 
steel  molds — which  were  impractical  for  ony  but  a  few  large  volume 
applications. 

This  shaping  method  provides  a  very  light  (specific  gravity  1.35} 
material,  that  is  strong,  stable  in  dimensions,  inert  chemicolly  and 
therefore  possessing  a  finish  that  is  free  from  corrosion  and  long  of  life. 

Formica  engineers  will  be  glad  to  tell  you  the  story. 


I- 


Pf S' 


A:  / 


\ 


\ 


■  •  ■  r 


¥  -  •  . 


A  -  • 


THE  FORMICA  INSULATION  COMPANY,  4661  SPRING  GROVE  AVENUE,  CINCINNATI  32,  OHIO 
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For  improved  rectifier 
service  to  broadcasters 
ond  industrial  users 


TYPE  GL-673 
PRICE  $30 


General  Electric  offers  you  a  mercury-vapor  rectifier  tube  with  useful  "in-betwaen" 

ratings  — priced  economicaily— with  heavy-duty  base  giving  large  pin-contact  area 


the  gassing  that  occasionally  results 
when  carbonized  nickel  or  graphite 
are  employed. 

e  The  cathode  structure  has  been 
specially  designed  to  withstand  vi¬ 
bration  and  shocks  in  transit  or  in 
service. 

e  A  price  of  $30  refleas  the  line 
production  methods,  employing 
newly  designed  equipment,  found 
in  G.E.’s  modern  tube  faaory.  Tele¬ 
phone  your  nearest  G-E  office  or 
distributor  for  further  information 
on  Type  GL-673  or  other  tubes  in 
G.E.’s  complete  line,  or  write  to 
Electronics  Department,  General 
Electric,  Schenectady  5,  N.  Y. 


OF  interest  to  designers  and  oper¬ 
ators  of  radio  transmitters  and 
of  elearonic  heating  equipment, 
G.E.’s  new  Type  GL-673  hot-cath- 
ode,  mercury-vapor  reaifier  occu¬ 
pies  a  useful  position  between  reai- 
liers  of  the  higher  and  lower  ratings, 
M  exemplified  by  Types  GL-869-B 
tod  GL-872-A/872  respeaively. 

UThe  bate  with  which  the  im¬ 
proved  GL-673  is  equipped  is  of  the 
heavy-duty  type,  with  large  pin- 
contaa  area,  increasing  the  depend¬ 
ability  of  performance. 

*  The  anode  is  zirconium- coated 
nickel  for  the  sake  of  more  uniform 
<]uality  in  produaion,  and  to  avoid 


Characteristics  of  Type  GL-673 

Half-wave,  hot-cathode,  mercury-vapor  recti¬ 
fier  tube  for  use  in  radio  transmitting  and 
industrial  heating  applications.  2-electrode 
type,  convection-cooled.  Height  1014",  diam¬ 
eter  3”.  Filamentary  cathode,  with  voltage 
S.O  V,  current  10.0  amp,  typical  heating  time 
30  seconds.  Maximum  anode  ratings  are: 
peak  inverse  voltage  1 5,000  v,  instantaneous 
current  6.0  amp,  average  current  1.5  amp. 
Fitted  with  heavy-duty  base  affording  greater 
pin-contact  area. 

Type  GL-673  is  recommended  for  new  in¬ 
stallations.  However,  if  desired,  the  same 
tube  will  be  supplied  as  Type  GL-575-A  with 
4-pin  jumbo  base,  for  replacement  use  in 
existing  equipment. 

Hear  thm  G-E  radio  programs:  "The  World 
Today"  news,  Monday  through  Friday  6:45 
p.  tn.,  EWT,  CBS.  "The  G-E  All-Girl  Or¬ 
chestra,"  Sunday  10  p.  m.,  EWT,  NBC. 
"The  G-E  House  Party,"  Monday  through 
Friday,  4  p-  m.,  EWT,  CBS. 


E1£CTRIC 


GENERAL 
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Tomorrows  television 
broadcasters  are 


visiting  Schenectady 


ADVERTISERS 


INDUSTRIALISTS 


ADVERTISING  AGENCIES  DEPARTMENT  STORE 


^  *  SCHENECTADT'^'^  ' 


PUBLISHERS 


BROADCASTERS 


MANAGEMENT 


MOTION  PICTURE  EXECUTIVES 


At  the  world’s  most  powerful 
.  and  best  equipped  television 
station,  General  Electric’s  WRGB 
in  Schenectady,  future  telecasters 
from  all  over  the  United  States 
and  from  many  foreign  countries 
are  acquiring  a  knowledge  of  the 
actual  equipment  needed  for  pro¬ 
ducing  the  finest  of  television  pic¬ 
tures.  Here  they  are  studying 
station  operation  and  manage¬ 
ment,  promotion,  programming, 
and  maintenance. 

WRGB  is  a  complete  television 
broadcast  station.  It  contains  all 


of  the  studio  equipment  necessary 
for  modern  television  broadcast¬ 
ing,  including  workshops  for 
building  props,  workshops  for 
constructing  experimental  elec¬ 
trical  equipment,  dressing  rooms 
for  actors,  transmitting  and  re¬ 
ceiving  equipment,  studio  control 
and  monitoring  equipment,  film 
projectors.  At  WRGB  you  will 
have  an  opportunity,  to  analyze 
the  elements  of  your  future  tele¬ 
vision  station  and  to  discuss  at 
length  your  plans  with  G-E  ex¬ 
perts  —  for  tne  WRGB  staff  in¬ 


T.U  D 1 0  D  S  T  A  TJ  0  N  E  Q  U  I 


dudes  television  specialists 
experienced  in  script  writing, 
costume  and  stage  set  designing, 
lighting  effects,  camera  opera¬ 
tion,  stage  and  technical  direc¬ 
tion,  equipment  design,  mainte¬ 
nance,  and  operation. 

If  you  have  not  yet  seen  General 
Electric  television  in  aaion  and 
are  not  yet  making  use  of  General 
Electric’s  20  years  of  television 
experience,  plan  to  visit  WRGB 
at  Schenectady— now.  Electronics 
Department,  General  Electric, 
Schenectady  5,  N.  Y. 


'e'rs 


GENERAL  M  ELECTRIC 
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/lODUCTION  TECHNIQUE.  At  WRGB, 
programs  are  created,  studied  and  ana* 
Every  phase  of  show  production  is 
‘Deluded — auditioning,  casting,  scene  de¬ 
sign,  script  writing,  rehearsing,  make-up, 
“d  lighting.  Programming  records,  rich 
ID  experience,  are  available  foryourstudy. 
G-  E.  invites  you  to  use  them. 

STUDIO  AND  TRANSMITTER  EQUIPMENT. 

G-E.  will  have  equipment  for  everything 
10  television— from  cameras  and  micro¬ 
phones  to  transmitting  antennas  and 
home  receivers.  G.  E.  can  supply  you  with 
romplete  lighting,  heating,  air-condition- 
'og  and  substation  installations.  General 
Metric  is  the  only  manufacturer  who  can 
offer  this  complete  service. 


AUDIENCE  SURVEYS.  WRGB  checks  audi¬ 
ence  reaction  and  establishes  a  rating  for 
every  show.  The  response  from  the  tele¬ 
vision  audience  measures  the  success  of 
WRGB’s  weekly  features— reactions  that 
provide  abundant  information  which 
G.  E.  is  gladly  sharing  with  tomorrow’s 
television  broadcasters. 

BUSINESS  ASPECTS.  Television  is  destined 
to  become  a  great  new  industry  that  pro¬ 
vides  sales  power  unsurpassed  by  any 
other  advertising  medium.  Every  adver¬ 
tiser,  manufacturer,  and  merchandiser  is 
a  prospective  time-buyer.  Estimates  put 
the  potential  television  audience  at 
48,000,000  people— twenty-four  months 
after  equipment  production  begins. 


PLAN  NOW  to  visit  Schenectady  to  study 
G-E  facilities.  Every  Wednesday  and  Friday 
are  "open  house"  days.  Write  for  the  folder, 
"How  to  get  to  Schenectady,"  or  see  your 
G-E  broadcast  equipment  representative. 
He  will  be  glad  to  help  you  plan  your  visit. 
Electronics  Department,  General  Electric, 
Schenectady  5,  A.  Y, 

Establish  a  priority  on  dolivory  of  your 
telovision  oquipmont.  Write  for  your  copy 
of  the  "G-E  Television  Equipment  Reserva¬ 
tion  Plan.” 

Hoar  the  6-E  radio  programs:  "  The  World 
Today"  news,  Monday  through  Eriday  6;45 
p.  m.,  EWT,  CBS.  "The  G-E  All-Girl  Orches¬ 
tra,"  Sunday  tO p.  m,,  EWT,  NBC.  "The  G-L 
House  Party,"  Monday  through  Eriday,4P-  m., 
EWT,  CBS. 


anten  nas  •  ELECTRONIC  T U BES  •  H 0 M  E  R E C E I V E  R S 


FM*  TELEVISION  •AM 


WRGB  houso  complete  program  production  focilitiet. 
Offlcei,  studio,  guest  lounge,  and  projection  room  ore  on 
the  first  floor.  The  control  room  is  on  the  second  floor  over¬ 
looking  the  studio.  Script  and  programming  offices,  proper¬ 
ties  workshop,  and  dressing  rooms  ore  in  the  basement 


NO.  5  IN  A  SEMES  EXPLAINING  HOW  G  E  ELECTRONIC  TUBES  CAN  BE  USED  TO  IMPROVE  EQUIPMENT  DESIGN 


es 

team  up  to  produce 
high  frequencies  for 
electronic  heating 


At  1*11,  above:  Typ*  GL-889.A  high- 
frequency  oscillator  tube— price  $160. 
Right:  Type  01-869-B  mercury-voper  rectiher 
tube— price  $100. 


TO  produce  the  high-frequency  cur¬ 
rent  needed  for  electronic  heating 
— the  fast,  precise  method  used  widely 
in  industrial  processes — specify  a  G-E 
oscillator  tube  like  the  one  shown 
on  the  left. 

To  change  standard  a-c  power  to 
the  d-c  used  by  the  oscillator  tubes, 
specify  a  G-E  rectifier  tube  like  the 
one  shown  on  the  right. 

Whether  your  electronic  heating 
design  calls  for  induction  heating 
(used  for  metals)  or  dielectric  (for 
bonding  plywood  and  treating  other 
non-metallic  materials)  these  two 
types  of  tubes  are  the  heart  of  the 
equipment. 

General  Electric  has  engineered  a 
wide  variety  of  tubes  for  electronic 


heating  applications.  All  are  backed 
by  extensive  research  and  broad  field 
experience.  All  have  been  proved  in 
service  over  substantial  periods — give 
the  solid  performance  so  essential  to 
meeting  high  production  schedules. 

Consult  G-E  tube  engineers  on  all 
of  your  tube  requirements.  Also  ask 
for  your  copy  of  the  booklet  "How 
Electronic  Tubes  Work.”  Your  near¬ 
est  G-E  office  or  distributor  will  be 
glad  to  serve  you,  or  you  may  write 
to  Electronics  Department,  General 
Electric,  Schenectady  5,  New  York. 

H»ar  fho  G-8  radh  programs:  World 

Today"  news,  Monday  through  Friday,  6:45 
p.  m.,  EWT,  CBS.  'The  G-E  All-Girl  Orches¬ 
tra,"  Sunday  10  p.  m.,  EWT,  NBC  "The  G-E 
House  Party,"  Monday  through  Friday,  4 P-  »»•. 
EWT,  CBS. 


Characteristics  of  Type  GL-889-  A 

Three-elearode  vacuum  oscillator  tube. 
Its  water-cooled  anode  suits  Type  GL- 
889 -A  for  induaion  heating,  where 
water-cooling  generally  is  employed. 
Filament  voltage  and  current  are  1 1  v  and 
125  amp.  Maximum  anode  ratings  are: 
voltage  8,500  v,  current  2  amp;  input  16 
kw,  dissipation  5  kw.  For  dielearic  heat¬ 
ing,  Type  GL-889R-A  is  available  with 
copper-fin  radiator  for  forced-air  cool¬ 
ing.  Price  $280.  Ratings  are  the  same  as 
those  given  for  Type  GL-889*A 

Characteristics  of  Type  GL-869-B 

Two-elearode  mercury-vapor  reaifier 
tube.  Special  filament  design  allows  either 
in-phase  or  quadrature  excitation.  Fila¬ 
ment  voltage  and  current  are  5  v  and  18 
amp.  Anode  ratings  for  in-phase  opera¬ 
tion  are:  peak  voltage  with  natural  ven¬ 
tilation  10,000  V,  with  forced  ventilation 
20,000  V,  peak  ctirrent  10  amp,  avg  oir- 
rent  2.5  amp.  For  quadrature  operation: 
peak  voltage  (forced  ventilation)  1 5,000 
volts,  peak  current  15  amperes,  avg 
current  5  amperes. 


Q.E.  HAS  MADE  MORE  BASIC  ELECTRONIC-TUBE  DEVELOPMENTS  THAN  ANY  OTHER  MANUFACTURER 
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War  babies  with  glass  eyes 


These  are  the  M4  tanks — 30-ton  war  babies  that  see  the 
enemy  through  the  glass  eyes  of  their  fire  control  instru¬ 
ments  and  then  shoot  straight.  Accurate  optics  for  these 
and  many  other  American  tanks  have  been  coming  out 
of  our  plant  in  record  quantities  to  meet  urgent  Army 
demands. 

Keeping  pace  with  the  unusual  speed  of  American  tank 
production,  while  still  maintaining  the  highest  optical 
standards,  is  but  one  of  the  many  jobs  that  is  sharpening 
our  skills  for  peace. 

'^hen  the  rush  of  war  work  is  over,  our  compact  group 
of  precision  lens  specialists  will  be  able  to  give  you  finer 


optics  at  lower  prices.  We  are  constantly  Rnding  better 
and  faster  ways  to  produce  optical  parts  to  meet  the 
stiffest  specifications. 

That’s  why  the  Army  and  Navy  keep  coming  to  us  with 
many  of  their  most  exacting  optical  problems.  And  that 
is  why  you  will  find  the  kind  of  service  you  need  here 
when  you  are  ready  to  manufacture  peacetime  optical 
or  electronic  products.  For  we  specialize  in  working  for 
others*  We  make  nothing  but  optical  components  —  no 
complete  products  of  our  own. 

We  will  be  able  to  give  postwar  manufacturers  production 
with  precision,  quality  with  economy  and  original  ideas 
based  on  sound  scientific  principles. 


for  precision  OPTICS  ccfne  to 

AMERICAN  LENS  COMPANY,  INC. 

45  Lispenard  Street,  New  York  13,  N.  Y. 
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FEATURES 

1.  Bakelite  Retinoid  Endi.  Lead  wire  cannot 
pull  out.  even  under  hot  condition!. 

2.  Non-Inductive. 

3.  Excellent  Temperature  Coeliicient. 

4.  Very  high  leakage  Retittance. 

5.  Fine  Power-Factor. 

6.  Range  from  20  MMFD  to  *25  MFD. 

From  150  volte  to  600  volts. 

7.  Types  P4N.  PSN  for  100%  humidity  opera¬ 
tion. 

8.  Types  P4,  P5  for  95%  humidity  operotion. 

Samples  and  priem  llsf  on  reqves# 

BUY  EXTRA  WAR  BONDS  .  . 
pSid.  .  .  .  'TIL  THE  WAR  IS  OVER 


DUMONT 

ELECTRIC  CO. 

M  »  8  S  Of 

CAPACITORS  fOR  EVERY  REQUIREMENT 

34  HUBERT  STREET  NEW  YORK,  N.  Y. 


SMALLEST  PAPER 
CAPACITOR  -  -  - 

yet  100% 

MOISTUREPROOF 


TYPE 
P  5  N 


TYPE 

P4N 
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MARION 


Glass-io-Meial  Truly  Hermetically  Sealed 
2  Vs"  and  3  Electrical  Indicating  Instruments 


A  OM'pUc*  drawn  sto«l  eup>abap«d  com  with  C  Lithographad  matal  seal*  plat*,  individually 
high  irsquaney  induction  aold*r*d  Xovar  glass  printed. 

b*ad  t*m>inals.  Black  phosphat*  finished  to 
meet  200  hour  salt  spray  lest. 

BD  Double  thickness  glass  window  with  Coming 
Marion  Alnico  magnet  and  moving  system,  with  Class  Works  nMtallised  band  on  rim  —  high 

hardened  beryllium  copper  instrument  iram*.  Irequency  induction  soldered  to  steel  cos*. 


Cl  Alundnum  cover  plat*  and  flange,  with  anedic  black  satin  finish.  « 

"How  is  it  done?"  —  this  is  the  question  on  the  tongues  o!  hundreds  o!  engineers  from  cocuiAo- 
coast.  A  simple  basic  design  in  coniunction  with  electronic  production  methods  is  the  answer. 
And  with  it  comes  the  final  solution  to  the  problem  of  completely  tropicolbdng  electrical 
indicating  instruments.  There  ore  no  rubber  gaskets  and  no  cement  seals.  These  instruments 
can  be  immersed  in  boiling  brine  or  frozen  in  a  coke  of  ice,  for  weeks,  without  deterioration 
of  their  seals  or  harm  to  their  operating  efficiency.  And  they  ore  positively  interchangeable: 
Type  HM  2  with  AWS  Types  MR  24  and  25  and  Type  HM  3  with  AWS  Types  MR  34  and  35. 
Available  in  odl  DC  ranges,  for  present  or  postwar  applications.  Write  for  additional  information. 

SPMCtAL  MOTEi  Marion  QlaMt-io-Moial  Truly  HormmtieaUy  Soalod  Inriru- 
monir  eoti  no  moro  than  atandard  unroalod  inatruraonta. 


MARION  ELECTRICAL  INSTRUMENT  CO. 

MANCMtSTtP  NtW  HamPSMUF 


SIMPLE - 
ISNT  IT? 

-  yet,  sealed 
for  all  time! 


A  \ 


«  H^tron  — 

lo  of  that 

“"  V-E  Day  pleased  . 

S««  ■  ^  thralMnI  ^  overthido 

.11  of  us  product 

victory  staggerln|. 

riX^go  4'. dr 


friend 

,.  Hov* 


Uazls  have 
that 

illzatlon 


lift  d,o©s^  ^ 

that  he  may 

celebration. 

^iT^on.^^Hytron 


out  for  ceieu^ 
to  flnisl^  the 
is  all  ^ 

t  tie,  too,  ha^ 

r^Day 

.«n  on  V-E  Day 


them  “Op; 

On  V-E 
to  our 
for  final 


coffin 

Manager 


Bruce  A 
General 


3-31-45 
After  V 


post: 
Remove  t 


..0,0  .icuv;^ 


<kCTO«** 


OlOfSt  t*c^ 


kW«»**** 


k  A  »  »  ^ 

nvtttt 


k  t  «  ••  '  ' 
OttPpM 


Of  *»«** 


FORMIRLY  HVTRON  CORPORATION 
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Ld>toijn< 


{NARAOION 


•  ••in  o  new, 
simplified  design 


DIMI^ICr  fNG/NffP/NG  OFFICES:  ATLANTA  .  BALTIMORE  •  BOSTON  .  BUFFALO  .  CHICAGO  .  CINCINNATI  .  CLEVELAND 
DALLAS  .  DENVER  .  DETROIT  .  HARTFORD  •  INDIANAPOLIS  .  LOS  ANGELES  .  MINNEAPOLIS  .  MONTREAL 
NEV;  YORK  .  PITTSBURGH  .  ST  LOUIS  .  SAN  FRANCES  CO  .  SEATTLE  .  SYRACUSE  .  TORONTO  WASHINGTON 


The  new,  simplified  construction  of  the  Struthers' 
Dunn  Type  79XAX  Sensitive  Snap-Action  Relay 
makes  it  particularly  suitable  for  a  wide  range  of 
applications  because  of  its  ease  of  adjustment.  Snap- 
action  design  assures  full  normally-closed  and 
normally-open  contact  pressures.  Erratic  operations 
and  varying  contact  resistance  encountered  with 
ordinary  sensitive  relays,  due  to  slowly  changing  coil 
flux  balancing  armature  spring  tension,  are  eliminated. 

The  armature  of  the  79XAX  almost  completes  its 
travel  in  either  direction  before  the  contacts  snap 
into  the  new  position.  This  feature  permits  an 
unusually  broad  range  of  use  from  vacuum  tube  cir¬ 
cuits,  to  overcurrent  protection,  pulsing  circuits,  and 
jobs  where  extremely  close  dififerential  or  extreme 
sensitivity  of  operation  is  retjuired. 


The  standard  adjustment  using  60  ampere  turns  in 
the  coil  at  approximately  .02  watts  results  in  contta 
pressures  of  5  grams  with  contacts  rated  5  amperes, 
115  volts  a-c;  or  0.5  amperes,  115  volts  d-c,  non- 
inductive.  Contact  ratings  up  to  10  amperes,  115 
volts  a-c  may  be  obtained  with  100  or  more  ampere 
turns  and  a  corresponding  increase  in  power.  A  sen¬ 
sitivity  of  0.005  watts,  with  30  ampere  turns,  is 
obtainable  with  reduced  contaa  pressures  and  rat¬ 
ings,  and  at  an  increase  in  price  of  the  unit. 


y  furflief  dfcraose  1«  vdtoge  will 
couse  thf  r^ay  to 
return  to,  its  ncHtnctf 
ergiied  podtkm. 
hs  diown.  ' 


STRUTHERS -DUNN  INCORPORATED 

1321  ARCH  STRUT,  PHILADILRHIA  7,  PA. 
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SUPER  ELECTRIC 


SUPER  ELECTRIC  PRODUCTS  CORP. 

1057  Summit  Avenue  Jersey  City.  N.  J. 
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\  Frequency  Modulation  poses  obvious  problems  in 
design  and  building  of  loud  speakers  and  loud  speaker  systemsr  TM^ 
answers  to  these  problems  are  not  simple;  but  research  and 
engineering  based  on  long  experience  in  and  knowledge  of 

acoustics,  will  result  in  a  complete  postwar  line  of  Jensen 
speakers  to  meet  the  most  particular  requirements  of  FM.  | 
Other  new  and  special  loud  speaker  applicatioirs  will  be  met  '  : 
just  as  satisfactorily  with  other  Jensen  postwar  products,  some- 
of  which  will  employ  the  new  Jensen  AtHtCOS- 


To  help  the  service  man,  dealer  and  engineer  solve  the 
special  problems  of  FM  sound  reproduction,  Jensen  has  made 
available  technical  Monograph  No.  3,  entitled,  "Frequency  ,  .3 
Range  in  Music  Reproduction."  This  Monograph,  one  of  a 

series  of  four,  is  available  for  25c.  J 


Other  Monographs  . 

Wo.  i — "Loud  Speaker  Frequency-Response  Measur«Bienf5l| 
No.  2 — "Impedance  Matching  and  Power  Disir. 

No.  4 — "The  Ehective  Reproduction  of  Speech'^?' ^ 


JENSEN  RADIO  MANUFACTURING  COMPANY,  6601  SOUTH  LARAMIE  AVENUE,  CHICAGO  39,  ILLINOIS 
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ADMIRAL  CORPORATION 

AIRADIO,  INCORPORATED 

BELL  LABORATORIES 

BENDIX  RADIO  DIVISION 

BRUSH  DEVELOPMENT  COMPANY 

COLLINS  RADIO  COMPANY 

ECLIPSE-PIONEER  DIVISION 

FREED  RADIO  CORPORATION 

GALVIN  MANUFACTURING  COMPANY 

GENERAL  ELECTRIC  COMPANY 

INTERNATIONAL  DETROLA  CORP. 

MEMOVOX,  INCORPORATED 

NATIONAL  BROADCASTING  COMPANY 

PHILCO  CORPORATION 

RADIO  CORPORA1ION  OF  AMERICA 

REMINGTON  RAND,  INC. 

SPERRY  GYROSCOPE  CO.,  INC. 

SfEWART-WARNER  CORP. 

WESTERN  ELECTRIC  CO.,  INC. 

WESTINGHOUSE  ELECTRIC  & 
MANUFACTURING  COMPANY 

ZENITH  RADIO  CORPORATION 


GREAT  COMPANIES  TURN  TO 

VIBRASHOCK^ 


These  companies,  leaders  in  developing  and 
manufacturing  airborne  equipment,  have  dis¬ 
covered  in  Vibrashock  what  efficient  vibra¬ 
tion  control  can  do  when  applied  to  their 
products.  Operational  and  maintenance  dif¬ 
ficulties  have  been  eliminated. 

Consider  the  conditions  to  which  delicate 
flight  instruments,  gun  cameras,  airborne 
radio  and  electronic  equipment  are  exposed. 
The  complex  vibration  found  in  the  modern 
high-powered  airplane  posed  a  problem  not 
hitherto  encountered  by  these  companies. 

Robinson  engineers  were  ready  with  the 
solution  to  this  problem,  offering  a  radically 
different  method  of  isolating  airborne  equip¬ 
ment  from  vibration  and  shock  —  one  that 
could  guarantee  better  than  90%  absorption 
of  vibration  throughout  the  entire  operating 
range  of  aircraft. 

Let  Robinson  engineers  assist  in  solving  your 
vibration  problem. 

ROBINSON  AVIATION,  INC. 

730  Fifth  Avenue,  New  York  19,  N.  Y. 

3757  Wilshire  Blvd.,  Los  Angeles  3,  Calif. 
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Meeting  Ri^iJ  Specifications 
for  DepenJatle  Metals 


Producing  “tailor-made**  metals  for  products 
built  to  exacting  standards  is  everyday  pro¬ 
cedure  for  Western  Brass  Mills.  One  of  these 
metals,  Super-X  Nickel  Silver,  is  meeting  many 
rigid  individual  specifications  for  a  wide  va¬ 
riety  of  vital  functional  uses. 

If  your  needs  call  for  an  alloy  that  can  be 


blanked,  drawn,  spun,  formed,  machined  or 
pierced,  use  Super-X  Nickel  Silver. 

Our  miUs  are  conveniently  located  at  East 
Alton,  Ill.  and  New  Haven,  Conn.  We  would 
appreciate  an  opportunity  to  discuss  your  re¬ 
quirements  for  Nickel  Silver  ^ 
and  other  copper-base  alloys. 


Western  Brass  Mills 

Division  of  Olin  Industries,  Inc 
East  Alton,  Illinois 


brass  •  BRONZE^*  PHOSPHOR  BRONZE  •  NICKEL  SILVER  •  COPPER 
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Here,  the  moisture -permeability  of  a  synthetic  is  tested  in  the  “ Weatherometer”,  a 
device  which  accurately  measures  the  relative  time- resistance  of  various  insulating 
materials  to  the  most  damaging  elements  of  weather;  —  ultra-violet  rays,  wind,  moisture. 


V 


F  PRO 


Accelerated  laboratory  "punishment,"  plus  decades  of 

test-yard  exposure,  cross-check  each  creative  advance 
through  General  Cable  Research. 


Can  the  inevitable  slow  deterioration  of  electrical 
wires  and  cables  through  age  and  exposure  be  made 
50%  slower?  Active  seeking  for  such  an  attainment 
continues  throughout  the  years  of  General  Cable 
Research.  Now,  with  ultra-modern  sub-zero  and 
tropical  temperature  cabinets  at  command  —  with 
salt  air,  acid  earth  and  all  other  destructive  condi¬ 
tions  accurately  reproduced  in  the  laboratory  and 
its  auxiliary  test-yard,  the  search  for  ultimate  lon¬ 
gevity  strides  constantly  ahead.  From  the  discoveries 
of  methods  such  as  this  are  better  specifications 
written,  better  products  ■  born,  and  the  Company’s 
legend  "A  Standard  of  Quality  for  over  Half  a 
Century”  steadily  translated  into  fact. 


GENERAL  CABLE 
CORPORATION 


Manufacturers  of  Bare  and  Insulated  Wires  and  Cables 
for  Every  Electricpl  Purpose 


Because  of  the  totally  different  and  unusually  severe  operat¬ 
ing  conditions  that  have  to  be  met  by  power  tubes  used  in 
f  industrial  heating  equipment 

—  in  installation  and  maintenance  by  personnel 
iitifamiliar  with  vacuum  tubes, 

—under  operating  conditions  involving  extreme 
variations  in  load  during  processing  and 
^  between  operations . . .  the  shocks,  jars,  vibration 

due  to  nearby  presses,  punches,  drilling  machines, 

N 

Federal  ANNOUNCES  ITS  *3'nclustria  i  UuLe  Policy 

ALL  Federal  industrial  Tubes  •  •  • 

^  will  be  specifically  proportioned  for  industrial  use. 

^  will  have  ample  factors  of  safety  for  long  life  and  econ¬ 
omy  under  the  severe  operating  conditions  met  in 
industrial  service, 

^  will  be  of  rugged  mechanical  design  to  meet  the  recpiire- 
ments  of  industrial  installation  and  operation. 

^  will  carry  a  full  guarantee  against  defective  materials 
and  workmanship  for  18  months  after  date  of  ship¬ 
ment,  or  2000  hours  effective  life*,  whichever  occurs 
first,  when  operated  under  rated  conditions,  as  against 
the  1000  hours  effective  life*  rating,  the  common  prac¬ 
tice  in  rating  ordinary  tubes. 


i 


h 


*Federcd  recognises  that  in  many  industrial 
applications  tubes  will  be  operated  with  fila¬ 
ment  power  only,  for  a  considerable  portion 
of  the  time.  For  this  reason  effective  tube 


life  will  be  compwUed  as  the  sum  of  the  hours 
with  filament  and  plate  power  applied,  and 
20%  of  the  hours  with  only  filament  power 
applied. 


I 


ii 


^^Pedera^Ielephon^in^^(^Corporation 


Newark  1,  M.  J. 
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PU¥  OUT  MORE  PRODUCTIOM  .  .  .  UHTH  LEES  WATTE  T 


.  c^i  y,our  Service ,  •  • 

ALLEGHENY  LUDLUM’S 
FILM  LIBRARY 

Instructional  films  on  tool  and 
stainless  steels — some  in  full 
color,  all  with  sound — available 
for  free  showings  by  compa* 
nies,  trade  8c  industrial  groups, 
student  training  courses,  tech* 
nical  schools  and  colleges,  etc., 
upon  request. 

WRITE  FOR  DETAILS 

ADDRESS  DEPT.  1*33 


The  special  high>alloy  steels  take 
more  knowing  than  ordinary 
materials,  that’s  sure.  But  they  also 
give  you  more — so  much  more  that 
their  uses  have  taken  one  of  the 
steepest  upward  climbs  of  any  class 
of  materials  in  recent  years. 

Electric  furnace  steels  are  on  the 
march.  Our  principal  special  steel 
products — corrosion  and  heat-re¬ 
sisting  alloys,  tool  and  die  steels, 
electrical,  valve  and  nitriding  steels 
-—have  been  among  those  in  keenest 
demand  for  war  use.  They’re  also 
products  which  offer  you  the  greatest 
future  promise. 

As  pioneers  and  originators  in 
these  fields,  we  have  the  data  your 


engineers  and  designers  need,  and 
the  working  information  for  your 
shopmen  to  handle  special  steels 
well  and  speedily.  Let  us  help  you. 


Atfe^Ueny  Lttei/tinn 

STBBL  CORPORATION 

OKNKRAL  OFFICISl  SR  AC  KIN  Rl  DOE.  PINNA. 


W&D  .  .  .  B-9332 
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SANGAMO  ELECTRIC  CO 
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COMPANY 


SPRINGFIELD 

ILLINOIS 


MICA 

CAPACITORS 


Excellence  as  reflected  in  the  quality  of  mica  capaci¬ 
tors  is  the  result  of  advanced  manufacturing 
techniques  and  constant  vigilance,  coupled  with 
scientific  measurements,  frequent  checks  and  inspec¬ 
tions.  Such  advanced  methods  and  techniques  are 
incorporated  as  an  integral  part  in  the  manufacture 
of  Sangamo  Mica  Capacitors, 

Advanced  manufacturing  techniques  necessarily 
include  precision  equipment  operated  by  trained 
skillful  operators.  While  a  great  variety  of  accurate 
measuring  equipment  is  commercially  available,  for 
the  most  part  Sangamo  has  designed,  developed, 
and  built  much  of  the  test  equipment  used  in  test¬ 
ing  capacitors  in  various  stages  of  manufacture. 

In  the  step  checking,  that  is,  the  frequent  check¬ 
ing  of  units  at  various  stages  of  their  manufacture, 
the  equipment  used  is  of  particular  importance.  In 
many  instances  variations  of  only  a  few  parts  in  a 
million  mean  the  difference  between  a  quality  prod¬ 
uct  and  one  that  would  not  function  satisfactorily. 
It  is  obvious  that  such  testing  equipment  must  be 
interchangeable,  and  identical  readings  must  be  ob¬ 
tained  on  each  of  the  many  pieces  of  apparatus 
which  may  be  used  in  the  processing  of  a  single 
capacitor  unit.  It  is  also  necessary  that  this  equip¬ 
ment  be  designed  for  production  operation  and  be 
capable  of  long,  hard  use  without  deviation  in  ac¬ 
curacy.  Further,  it  is  essential  that  such  checks  be 
made  under  conditions  of  controlled  temperature 
and  humidity.  For  this  reason,  Sangamo  Capacitors 
are  manufactured  in  completely  air-conditioned  de¬ 
partments.  This  eliminates  undesirable  moisture 
from  the  operators’  fingers  and  prevents,  in  a  large 
measure,  the  absorption  of  moisture  from  the  atmo¬ 
sphere.  Thus,  excellence  in  quality  as  incorporated 
in  Sangamo  Capacitors  is  the  result  of  careful  plan¬ 
ning  and  accurately  controlled  production  methods. 


•  Here,  capacitance  of  silvered  mica  lami¬ 
nation  used  in  the  manufacture  of  Sangamo 
Mica  Capacitors  is  measured  on  Sangamo 
built  equipment.  Extremely  accurate  cali¬ 
bration  of  each  individual  lamination 
insures  a  resultant  capacitance  within  pre¬ 
scribed  limits. 
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L€/t  — The  control  room  in  the  studios 
shared  by  FM  station  WSBF  and  AM  station 
WSBT.  Two  RCA  76-B2  Consolettes  handle 
the  output  of  two  studios.  A  master  control 
console  (center)  provides  monitoring  and 
switching  of  outgoing  lines  to  the  two 
transmitters.  The  RCA  70-C  Turntables 
may  be  seen  in  the  foreground.  In  the 
studios  RCA  44-BX  Microphones  are  used. 


Below — The  FM-lO-ATransmitter  at  WSBF 
is  installed  in  the  center  of  the  operating 
room.  This  10  KW  Transmitter,  presentl; 
operated  at  reduced  power,  will  resume 
operation  at  full-power  rating  as  soon  as 
wartime  restrictions  are  lifted.  To  the  left 
and  right  of  the  FM  transmitter  are  racls 
containing  the  AM  and  FM  monitors;  and 
beyond  them,  at  either  end,  are  the  main 
and  standby  transmitters  of  WSBT. 
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rWSBF,  the  FM  station  of  the  South  Bend 
Tribune,  uses  RCA  equipment  throughout.  In 
the  studios  are  RCA  44-BX  Microphones ;  in  the  control 
room  are  RCA  70-C  Turntables,  RCA  76-B  Consolettes 
and  a  special  RCA-built  master  control  console.  At 
the  transmitter  building  are  an  RCA  FM-IO-A  Trans¬ 
mitter  and  RCA  frequency  and  modulation  monitors. 
The  antenna  is  an  RCA-developed  four-bay  turnstile 
using  concentric  feeders. 


stations  is  also  completely  RCA  equipped.  Operators 
of  AM  stations  know  the  meaning  of  "RCA  all  the 
way.”  And  they  know  that  in  RCA  FM  equipment 
they  will  find  the  same  dependability  and  the  same 
advanced  design  features  that  they  have  come  to 
expect  in  RCA  AM  equipment. 

Operators  of  both  AM  and  FM  stations — and  station 
applicants — can  make  reservations  right  now  for  early 
delivery  of  RCA  postwar  broadcast  equipment.  For 
information  on  our  Broadcast  Equipment  Priority 
Plan  write  Broadcast  Equipment  Section,  Radio  Cor¬ 
poration  of  America,  Camden,  N.  J. 


WSBF  is  a  sister  station  of  WSBT,  the  AM  station 
operated  by  the  South  Bend  Tribune.  It  is  interesting 
to  note  that  WSBT,  like  hundreds  of  other  AM 


RADIO  CORPORATION  OF  AMERICA 


Below—The  transmitW'buifiiing  and  antenna  sys.- 
tem  of  the  South 

This  building  houses  the  lO  KW  I^Trii^oirirh^^  of 
WSBF,- the  1  KW  AM  Transmitter  of  WSBT,  an, 
auxiliary  AM  transmitter,  audio  and  monitoring 
equipment  for  both  AM  and  FM  systems  and  neces¬ 
sary  maintenance  facilities.  The  4-hay  turnstile  of 
WSBF  is  mounted  on  the  top  of  one  of  the  towers 
of  WSBT’s  3-tower  directional  array. 


. ..  ■w^t**^*  * 


Every 

Manufaguring 
Customer 
Will  Benefit 

Industrial  users  of  WILCO  Prod¬ 
ucts  will  find  the  increased  facil¬ 
ities,  the  new  products  and  tech¬ 
niques  developed  by  WILCO  for 
war  service  of  great  advantage 
to  their  own  postwar  products. 


As  the  Hourglass  indicates  .  .  .  with  the 
coming  of  peace,  many  WILCO  products 
now  making  for  precision  performance  in 
airplanes,  ships,  tanks,  guns  and  instru¬ 
ments  of  the  Army  and  Navy  will  play  an 
equally  important  role  in  meeting  civilian 
needs  for  hundreds  of  useful  and  reliable 
products. 

The  demand  of  all  branches  of  the  serv¬ 
ice  for  Thermostatic  Bimetals  and  Electrical 
Contacts  has  motivated  many  WILCO  de¬ 
velopments  of  great  potential  value  to  post¬ 
war  industry.  New  products  added  to  an 
already  extensive  line;  increased  facilities 
for  refining  and  fabricating  precious  metals; 
greatly  extended  rolling  mill  facilities — 
these  new  additions  and  improvements, 
now  devoted  principally  to  the  war  effort, 
will  prove  equally  helpful  to  manufactur¬ 
ing  customers  in  meeting  their  peacetime 
production  and  marketing  problems. 

WILCO  PRODUCTS  ARE;  Contacts - 
Silver,  Platinum,  Tungsten,  Alloys,  Sin¬ 
tered  Powder  Metal.  Thermostatic  Bimetal 
—  High  and  Low  Temperature  with  new 
high  temperature  deflection  rates.  Precious 
Metal  Collector  Rings  for  rotating  controls. 
Silver  Clad  Steel  —  for  bearings,  shims,  re¬ 
flectors.  Jacketed  Wire  —  Silver  on  Steel, 
Copper,  Invar,  or  other  combinations  re¬ 
quested.  Rolled  Gold  Plate.  Special  materials. 

The  H.  A.  Wilson  Company 
105  Chestnut  Street,  Newark  5,  New  Jersey 
Branches:  Detroit  •  Chicago 


Tharmometals — Electrical  Contacts 
Precious  Metal  Bimetallic  Products 
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For  TRANSFORMERS  •  LEAD-INS  •  ANTENNAS 


CERAMIC  BUSHINGS  are  but  one  of  the  thousands  of  items 
which  we  produce  for  the  electronic  industry.  Attention  to  every 
design  detail,  plus  the  Stupakoff  precision  method  of  manufacture, 
produces  bushings  of  maximum  mechanical  strength  and  minimum 
electrical  loss.  . 


"FOR  GREAT 
ACHIEVEMENT" 


il  STUPAKOFF 


METAL  BANDED  CERAMIC  BUSHINGS  for  SOLDER  SEAL- 
ING  are  manufactured  by  Stupakoff  for  positive  sealing  applications. 
They  are  used  in  components  where  a  sealed  lead  into  a  container  is 
required,  such  as  in  transformer  construction  of  the  hermetically  sealed 
type.  This  construction  offers  adequate  protection,  ease  of  assembly 
and  clean,  rugged  appearance  at  a  moderate  cost. 

Stupakoff  stocks  many  styles  of  ceramic  bushings  for  immediate 
shipment — special  designs  will  be  made  promptly  to  your  specifica¬ 
tions.  For  complete  information  on  types  and  sizes  available, 
write  for  Technical  Data  Series  NL-4.  Your  inquiries  will  be  given 
immediate  attention. 


B  INSULATORS 


'PnocUieti  ^  tie  'IVvtict  SleetftetUM 

STUPAKOFF  CERAMIC  AND  MANUFACTURING  CO.,  LATROBE,  PA. 
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The  following  is  electrically  transcribed 

V  Happy  wasMay 


on  PRESTO  discs! 


How  are  great  <x>mmercials  bom?  Rinso’s  happy  little  important  transcriptions  are.  For  recording  engi 

wash-day  song  was  born  in  the  woods.  An  advertising  neers  know  that  PRESTO  discs  give  finer  results  with 

man,  trying  to  get  away  from  it  all,  listened  raptly  to  the  less  margin  for  error — actually  perform  better  than 

song  of  a  bob-white — the  special  three-note  call  Bob  most  of  the  recording  equipment  on  which  thej 

uses  to  sell  himself  to  his  mate.  “Golly,”  said  the  ad  man,  are  used.  That’s  why  you’ll  find,  in  most  large  broad 

“why  couldn’t  we  .  .  .”  And  the  rest  is  soap  history.  casting  stations,  recording  studios  and  research  labora- 

Rinso  “spots”  are  cut  on  PRESTO  discs.  Most  tories,  the  standard  recording  disc  is  a  PRESTO. 


WHY  BROADCASTING  STUDIOS  USE  MORE  PRESTO  DISCS  THAN  ANY  OTHER  BRANI 


Less  Surface  Noise  No  Distortion  Easier  on  Cutting  Needle  No  Fussy  Needle  Adjustnterdi 


WORLD’S  LARGEST  MANUFACTURER 
OF  INSTANTANEOUS  SOUND 
RECORDING  EQUIPMENT 
AND  DISCS 


RECORDINO  CORPORATION 


242  West  55th  Street,  New  York  1 9,  N.  Y. 

Walter  P.  Downs  Ltd.,  in  Canada 
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#  There  are  many  applications  in  which  a  high  DC  voltage,  at 
a  relatively  low  current,  must  be  obtained  in  a  minimum  space 
and  with  maximum  power  efficiency. 

If  tubes  necessitating  a  heater  voltage  supply  are  used,  the 
space  and  weight  requirements  of  a  filament  transformer  in¬ 
sulated  to  withstand  high  potentials — and  the  additional  power 
consumption — are  often  detrimental  factors.  Numerous  oscillo¬ 
scope  applications  are  in  this  category. 

Thus  there  is  often  a  real  need  for  a  small  modified  miniature 
type  cold  cathode  gas  rectifier  like  the  1B48 — which  can  easily 
deliver  1000  volts  DC  at  6  milliamperes  average  current.  Fur¬ 
thermore,  several  tubes  may  be  operated  in  series  to  obtain  even 
higher  voltages. 

Shown  below  are  the  physical  and  electrical  features  of  the 
1B48.  The  schematic  diagram  indicates  cascade  operation  in  a 
half  wave  circuit.  Full  wave  rectification  may  be  accomplished 
in  the  conventional  manner. 

This  Raytheon  tube  represents  just  one  more  entry  in  Ray¬ 
theon’s  record  of  tube  development ...  a  continuing  engineer¬ 
ing  program  that  is  making  possible  still  finer  tubes  for  your 
postwar  products. 
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RAYTHEON 

MANUFACTURING  COMPANY 
RADIO  RECEIVING  TUBE  DIVISION 

Newton,  Mossochuictti  •  Lo*  Angelo*  •  New  York  •  Chicago  •  Atlanta 
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“MttT  YOU»  NAVY'* 
Ev«ry  Saturday  Night 
AMERICAN  BROADCASTING  CO 
Coast  to  Coast 
1  B1  Statiorts 


All  Four  DivUiont  ] 
Have  Boon  Awarded  | 
Army-Navy  **l” 
With  Start 


tiVOTED  TO  RESEARCH  AND  THE  MANUFACTURE  OF  TUBES  AND  EQUIPMENT  FOR  THE  NEW  ERA  OF  ELECTRONICS 
fi-tCTRONICS  — Ji/iie  mS  3! 
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before  you  set  up  for  post-war  products 


P-K  SELF-TAPPING  SCREWS  save 

by  eliminating  the  tapping  and  tap 
expense  necessary  for  machine 
screws,  and  the  slow  fumhling  with 


SAVINGS  UP  TO  50%  in  assembly 
time  and  labor  costs  have  heen  made 
hy  thousands  of  manufacturers 
when  they  switched  to  the  short  cut 
fastening  method  -  Parker-Kalon 
Self-tapping  Screws. 

YOU  CAN  START  SAVING  when 
you  start  production  if  you  question 
every  fastening  now,  while  your 
plans  are  still  in  process.  Why  wait 
to  find  fastening  “hugs”  later,  when 
a  change  now  requires  only  a  little 
pencil  work. 

WHATEVER  MATERIAL  you  are 

working  with -plastics,  die  castings, 
sheet  steel,  aluminum,  brass,  fibre  - 
in  7  out  of  10  cases  you’ll  find  you 
can  save  with  P-K  Screws,  and  im¬ 
prove  your  product  as  well ! 


to  check  over  your  plans  with  you 
to  make  sure  you  find  all  the  fasten* 
ing  “hugs”.  Or,  mail  us  assembly 
details  for  recommendations. 
Parker-Kalon  Corp.,  208  Varick  St, 
New  York  14,  N.  Y. 


The  Dover)  Company,  Newark,  N.  J., 
makers  of  radio  and  electronic  equipment, 
says,  "We  had  loads  of  trouble  tapping 
sheet  brass  .  .  .  couldn't  get  good,  clean 
threads,  especially  with  unskilled  help. 

"Now,  in  these  attenuators,  we  fasten 
the  aluminum  cover  to  a  brass  stamping, 
.065"  thick,  with  P-K  Type  "Z"  Self-tapping 
Screws,  and  our  trouble  is  ended.  Besides 
eliminating  tapping  and  speeding  the  work, 
the  P-K  Screws  form  threads  that  are  near 
to  perfection,  hold  securely." 

Find  "bugs"  like  this  beforehand  in  your 
product  —  save  the  needless  cost  of  tooling 
up  for  troublel 
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hallicrafters  equipment 

"  COVERS  THE  SPECTRUM^. 


The  RF  section  is  built  as  a  unit  on  a  separate  chassis  which  may 
easily  be  removed  for  servicing  and  incorporates  a  three  position 
ceramic  band  switch.  The  positive  action  mechanical  bandspread 
dial  turns  through  more  than  2200  divisions  for  each  of  the  three 
ranges,  27.8  to  47, 46  to  82,  and  82  to  143  megacycles. 

For  details  on  the  entire  Hallicrafters  line  of  precision  built 
receivers  and  transmitters  write  for  Catalog  36'G. 


BUY  A  WAK 
BOND  rOOAri 


hallicrafters  radio 


tA(c€te/  S-36 

FM-AM-CW 
27.8  to  143  Me. 

Covers  old  and  ne>v  FM  Bands 


THE  HAUICRAFTERS  CO.,  MANUFACTURERS  OF  RADIO  AND  ELECTRONIC  EQUIPMENT  •  CHICAGO  16,  U.  $.  A. 

COPYRIGHT  1945  TKC  HALLICRAFTERS  CO. 


The  Model  S-36  is  probably  the  most  versatile  VHF  re¬ 
ceiver  ever  designed.  Covering  a  frequency  range  of  27.8 
to  143  megacycles  it  performs  equally  well  on  AM,  FM,  or 
as  a  communications  receiver  for  CW  telegraphy.  Equip¬ 
ment  of  this  type  was  introduced  by  Hallicrafters  more  than 
five  years  ago  and  clearly  anticipated  the  present  trend 
toward  improved  service  on  the  higher  frequencies. 

Fifteen  tubes  are  employed  in  the  S-36  including  voltage 
regulator  and  rectifier.  The  RF  section  uses  three  acorn  tubes. 
The  type  956  RF  amplifier  in  conjunction  with  an  interme¬ 
diate  frequency  of  5.25  megacycles  assures  adequate  image 
rejection  over  the  entire  range  of  the  receiver.  The  average 
over-all  sensitivity  is  better  than  5  microvolts  and  the  per¬ 
formance  of  the  S-36  on  the  very  high  frequencies  is  in  every 
way  comparable  to  that  of  the  best  communications  receiv¬ 
ers  on  the  normal  short  wave  and  broadcast  bands. 

The  audio  response  curve  is  essentially  flat  within  wide 
limits  and  an  output  of  over  3  watts  with  less  than  5%  dis¬ 
tortion  is  available.  Output  terminals  for  500  and  5000  ohms 
are  provided. 
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A  stcmdcvd  type  to  meet  the 
widest  range  off  requirements 


▲  The  mainlenance  man  in  need  of  a  low-cost,  simple, 
T  portable,  rugged  instrument;  the  laboratory  technician 
requiring  an  instrument  covering  an  exceptionally  wide 
range  of  frequencies;  the  instructor  demonstrating  intri¬ 
cate  wave  forms  to  large  student  bodies— for  each  of  these 
widely  varying  applications,  and  all  those  between,  there 
is  a  DuMont  cathode-ray  oscillograph  and  cathode-ray 
tube,  as  well  as  accessories,  best  suited  to  the  precise 
operating  conditions. 

Furthermore,  as  new  requirements  arise  in  this  rap¬ 
idly  developing  technique  there  become  available  still 
more  up-to-the-minute  DuMont  types  to  fill  the  bill. 

The  DuMont  Cathode-Ray  Manual  already  lists  an  out¬ 
standing  selection  of  oscillographs,  lubes,  accessories. 
New  bulletins  cire  constantly  being  issued  on  new  items, 
refinements,  applications.  And  for  "scoops"  on  the  very 
latest  cathode-ray  developments,  just  follow  these 
monthly  DuMont  advertisements. 

^  Write  on  business  stationery 
for  literature . . . 

O  ALUIN  •.  OUMONT  k  ASOMATONIf  t. 


t  s  /e^mm 

ALIEN  B.  DUMONT  LABORATORIES,  INC,  PASSAIC,  NEW  JERSEY  -  CABLE  ADDRESS:  W  E  S  P  E  X  L  I  N  ,  N  E  W  Y  0  f 
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:  ENGINEERING  AND  PRODUaiON 


The  gadget  above  is  a  junction  box  for  a  co-axial  gas- 
filled  transmission  line.  It  is  one  of  a  series  of  cou¬ 
pling  units,  end  seals  and  other  fittings  for  high- 
frequency  transmission — designed  and  built  by  Lapp. 

To  this  type  of  construction,  Lapp  brings  several 
innovations  and  improvements.  For  example,  such  a 
line  from  Lapp  parts  is  genuinely  leak-proof.  Every 
gasket  is  under  spring  loading,  so  there’s  no  leakage 
created  by  vibration  or  thermal  change. 


the  application  of  our  specialized  skills  to  design  and 
manufacture  of  parts  involving  porcelain  or  steatite 
and  associated  metal  parts. 

For  quick  and  efficient  assistance  on  a  war  produc¬ 
tion  subcontract — or  for  the  competitive  advantage 
Lapp-designed  and  Lapp-built  parts  will  give  to  you 
in  the  postwar  battle — an  inquiry  to  Lapp  now  may 
pay  you  dividends.  L<a/»p/»w/«/or Co  .  Inc..  LeRov,  N.  Y, 


( 


Whether  or  not  you’re  interested  in  gas-filled 
transmission  lines,  you  ought  to  know  about  Lapp. 
Here  is  an  organization  of  engineers  and  manufac- 
.  turers  with  broad  basic  knowledge  of  ceramics  and 
their  application.  With  experience  in  hundreds  upon 
fiundreds  of  special-purpose  electronic  parts,  we 
have  been  able  countless  times  to  improve  perform¬ 
ance,  or  reduce  costs,  or  cut  production  time  through 
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E-E  Power  Oscillators 


serve  ever-widening 
requirements! 


Specifically  engineered  to  meet  the  diversification  of  present-day 
needs,  these  E-E  vacuum  tube  units  offer  high  functional  efficiency. 
They  are  ruggedly  designed  to  maintain  inter-electrode  spacing, 
whether  utilized  in  industrial  fixed  or  mobile  applications. 


VirtMolly  immune  to  mechanical  shock  and  vibration,  integrated 
materials  and  component  parts  are  subject  to  rigid  inspection  and 
selection  to  insure  long  tube  life  with  maximum  performance. 


E-E  808,  illustrated,  is  recommended  as  Class  B  or  C  amplifier, 
modulator  or  oscillator.  This  triode  is  suitable  for  plate  voltages 
to  1500.  Carrier  output.  Class  C,  140  watts.  Write  today  for  Data 
Book  describing  the  complete  E-E  line  of  quality  vacuum  tubes 


ELECTRONIC  ENTERPRISES*  INC 
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GENERAl  OFFICES;  65  67  SEVENTH  AVEHOE,  NEWARK,  4.  H  J.  EXPORT  OEPT.  25  WAMEH  STREET,  HEW  YORK  CITY,  H.  Y..  CABIE  ADDRESS;  SIMOHTRICE,  N.  Y. 
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Prom  l*ft  to  Hdhtt  i.  Sock*  Jl.  C.  Cordon,  Morton 
Kokn,  g.  C,  Bofcor,  g.  f.  Horroi^^  M,  MocAdom* 


Pf^^compH^Eid  ^ddlo^  sJt  of, 

U  Tetnco  enQlneiHlit^ 

inventive  dhiM^s,  thi^  Itevp  produced  Pumeroui 
eiectr<»iic' device**^*  ./V. 

I  /■  _  , ,:  y  • 

^  i  from  ftodor  to  designed 

-tind  nmnufoclin^d  eiict^nK  which  reflects 

and  incorporotes  greotiechnlcdl  ochievements^ftoclted 
by  e  very  flexible  cindr  efficient  .monufochirlnQ  Orgdn* 
^  \ixQtk>n,  4kfy  ore  one  of  the  best  equipped  stoffs  of 
,  Engineers  to  cpniutf  regerding  problems  mvoivlng 
*;  electronic  equipment  > 

No  matter  how  compUcoted  ,  your,  probl^  *moy 
oppear/o  temco  ^engineered  device  con  provide  the 
pnswer.  The  Temco  Tobfp,  thpiefore,  is  t^  best  place 
,fbr  such  problems,  for  proof,  osh  us  to  show,  you  what 
we  hove  ^omplished  for  others.,  Write  foriocts  todpy. 


RADtO  CQMMUNfCATiQN 
EQUIPMENT 


TRUNSHinER  EWPMfllT  NFt,  Ca,  WC. 
34S  en«|lln»t  -  a»»  t«»  Mi#.  T. 
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'  •  ^  i  Fomrariy  AlkCHAH  ACCESSORIES  CQ/^RATION 

.f,  V.  -  T  A  '  ■  * 

Radio  and  Electronics  Engineered  Power  Controls 
CHICAGO  •  •  KANSAS  CITY  •  •  BURBANK 
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Internal-pivot  construction  of  G-E 
tmall  panel  instruments  makes  for 
:ompact  construction.  Accuracy  is 
ligh,  and  construction  strong.  These 


Signal  < 
keeps  0 
transfer 
input,  ir 
units  foi 
modula 
cases  V5 
inches  i 


With  G-E  Type  EB-2  terminal  boards,  you  just  strip  the 
wire  end,  and  screw  the  connector  down  on  the  bare  wire. 
These  solderless  pressure  connectors  will  take  one  No.  8  Awg 
stranded  conductor,  two  No.  12  stranded,  or  three  No.  12 
solid  conductors.  Type  EB-1  is  the  same  as  EB-2,  except  for 
connectors,  which  are  the  conventional  washer-head  screw 
type.  Both  boards  are  molded  from  strong,  durable  Textolitc, 
both  are  available  in  4-,  6-,  8-,  and  12-pole  sizes,  and  both 
come  equipped  with  marking  strips.  Covers  are  available. 

For  small  wires,  a  fabricated  terminal  board  (EB-3)  is  avail¬ 
able  in  sizes  ranging  from  4  to  38  poles.  Send  for  Bulletin 
GEA-1497A. 


CAPACITORS  FOR 
Gl  JOBS 


nstruments  will  withstand  momen- 

ary  overloads  of  ten  times  their  rated  capacity,  are  resistant  to 
nbration  and  to  temperature,  giving  accurate  reading  in  the 
imbient  temperature  range  from  —50  C  to  70  C.  This  line 
DW-51  and  DW-52)  includes  15  d-c  voltmeters,  10  d-c  am- 
neters,  14  d-c  milliammeters,  8  d-c  microammeters,  9  r-f 
immeters,  and  9  r-f  milliammeters,  all  calibrated  to  cover  a 
vide  range  of  applications  in  shielded  and  unshielded  types. 

I  lend  for  Bulletin  GEA-4064. 


wide  range  of  control  and  measurement  functions.  Ballast 
tubes,  vacuum  switches,  and  indicator  tubes  complete  the  G-E 
line,  which  is  sufficiently  broad  to  cover  nearly  any  electronic 
application.  Send  for  Bulletin  ETI-12. 


ALNICO  MAGNETS- 
II  POWERFUL 
AND  PERMANENT 


,  Alnico  magnets  make  pos- 

1^^  4'.^  Gv  compact  designs  of  elec- 

^  ’  electric  equipment, 

because  of  their  high  energy 
|H|L  I  content  per  unit  volume.  They 

J  highly  resistant  to  de- 

;  i9k  magnetization  by  vibration, 
rMp,  heat,  or  stray  magnetic  fields. 

A' '  Sintered  alnico  lends  itself  to 
large-quantity  production  of 
magnets  both  simple  and 
1^^  o  /  intricate  in  shapte.  Cast  alnico, 

available  in  five  different 
B  grades,  including  the  high- 

energy  alnico  5,  is  best  suited 
for  magnets  weighing  more  than  l/lO  lb.  Ask  for  Bulletin 
GEA-3682B  on  sintered  alnico  magnets. 


^  From  the  ignitron,  supplying 
hundreds  of  amperes,  to  the 
.  tiny  photo  tube  that  inspects 
sheet  metal  at  speeds  as  high  as 
1 000  feet  per  minute,  you’ll  find 
G-E  tuba  putting  electronics 
to  work,  on  all  sorts  of  industrial 

Phanotrons  convert  a-c  to 
d-c.  Kenotrons  and  ignitrons 
onvert  a-c  to  d-c,  and  also  serve  as  high-sp>eed  circuit  inter- 
uptors.  Thyratrons  give  “trigger  action”  or  controlled  rectifi- 
jation;  pliotrons  act  as  amplifiers.  Photo  tubes  are  applied  to  a 


NDUSTRIOUS  TUBES  FOR  INDUSTRIAL  USES 


TERMINAL  BOARDS  FOR  EASIER 
CONTROL  WIRING 


G-E  fixed  paper-dielectric 
capacitors  built  to  the  exacting 
jrequirements  of  (proposed) 

Ijoint  Army-Navy  Specification 
iJAN-C-25  are  now  available  in 
Characteristic  F,  in  case  styles 
■CP-50,  -51,  and  -52.  These 
mall  compact  “bathtub”  ca- 
acitors,  hermetically  sealed  in 
metallic  cases,  are  built  to 
withstand  the  severe  conditions 
encountered  by  electronic  equip¬ 
ments  for  the  armed  services. 

Single-,  dual-,  or  triple- 

iection  units  can  be  supplied  for  voltages  of  6(X)  or  1000  volts, 
in  sizes  from  0.05  to  2  microfarads.  All  units  provided  with 
jolder-lug  “B”  terminals.  Ask  for  Bulletin  GEA-4357. 
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G*E  compound-filled  her- 
^  metically  sealed  transformers 

reactors  are  built  to 
withstand  the  rigorous  salt- 
water  inunersion  and  salt- 
spray  tests,  as  specified  by  the 
Signal  Corps,  Air  Forces,  and  Navy.  This  hermetic  sealing  also 
keeps  out  dust,  dirt,  and  micro-organisms.  The  line  includes 
transformers  for  plate  and  filament  supply;  also  microphone, 
input,  interstage  (or  grid),  and  modulation  transformers  and  output 
units  for  the  audio-frequency  range.  Reactors  are  included  for  filter, 
modulation,  microphone,  and  plate  circuits.  Standard  hermetic 
cases  vary  from  approximately  two  cubic  inches  to  150  cubic 
inches  in  volume.  Send  for  Bulletin  GEA-4280. 


RESISTORS  IN  WHICH 
I  VARIES  AS  E^ 


nin  Thyrite*,  G.E.’s  nonlinear, 

silicon-carbide  resistance  mate¬ 
rial,  current  varies  as  a  power  of 
the  applied  voltage  (I  varies  as 
E”).  Doubling  the  voltage  in  a 
wire-wound  resistor  doubles  the 
I  current.  Doubling  voltage  in 
Thyrite  increases  the  current 
16  times,  where  the  exponent  (n)  of  the  Thyrite  is  4.  Because  of 
this  characteristic,  Thyrite  has  solved  many  problems  in  elec¬ 
tronic  circuits,  by  protecting  them  against  voltage  surges,  stabiliz¬ 
ing  power  voltages,  controlling  voltage-selective  circuits,  etc. 
Thyrite  is  usually  supplied  in  disk  or  rod  form,  in '  diameters 
ranging  from  0.25  in.  to  6.00  in.  Send  for  Bulletin  GEA-4138A. 


f  Copocitor*  »  S«fitif{v«  control  «mcl  titwo  etotii^ 
[  foioyt*  Limit  cwHcliot  •  Moloriy  dyyioincilorf/ 
I  omplidynos/  Motofwgonorotor  cot's  •  Atnict|’ 
I  mognots*  Small  poitol  instnimonts  •  Foimox^ 
mognot  wiro^Rodio  transformort«$witchottos 
k  *  Solf  ynt  •  CholMts  *  t(^i>  crysfofo,  idonftfco^ 

Lprodtfcts,  knvhthn  tnaUmrkh,  «md  mony  cnilwtt 

g^cral  Electric  Compai 
acncnectady  5,  n,y_ 

Please  send  me 

. GEA.4357 

. GEA-4064 

. En-12 

. GEA-3682B 

NAME . . 

COMPANY. . 

address 


M  ”  'l  "  The  G-E  Switchette  weighs  less  than 

m  ,  -^TT  oJ^C'tWrd  of  an  ounce;  its  case  measures 

I  ^ ^  21/32  by  1  ^  inches,  yet  it 

f-  "  jg  rated  230  volts;  10  amperes  a-c. 

Low-inertia  moving  parts,  and  high, 
contact  pressure  assure  fast,  positive  ac¬ 
tion  even  where  vibration  is  severe.  The  spring-return  button  can 
be  actuated  manually,  or  by  cam  or  bellows.  Switchettes  are  avail¬ 
able  in  three  general-purpose  double-break  contact  arrange¬ 
ments  with  terminals  on  top  or  at  ends.  Switchettes  are  designed  to 
meet  the  50-hour  Government  salt-spray  test,  and  operate  from 
8ea  level  to  50,000  feet  altitude.  Bulletin  GEA-3818A  dfscribes 
mmre  than  100  typ>e8  and  arrangements. 

*Trad«-mark  rag.  U.S.  Pat.  Off. 


.GEA-1497A 

.GEA-4280 

-GEA-4138A 

GEA.38I8A 


STATE 
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JOINED*»»FOR  LIFE  through  earning  MetalUzingl 


'nEMEMBER  when  glass  and  metal  just  wouldn’t 
stay  hitched  ?  They  joined  together  readily  but 
when  the  going  got  rough  they  parted  company  in  the 
best  Hollywood  tradition. 

Things  are  different  now.  Cor»/»g’s  metallizing  process 
weds  glass  and  metal  with  a  bond  that  lasts  like  an 
old-fashioned  marriage.  Through  heat  and  cold  .  .  . 
under  severe  conditions  of  stress  and  strain,  they 
Ktick  together  in  a  lasting  union. 


This  happy  union  can  boast  a  whole  family  of  fine 
qualities: 

HIRMITIC  SIALING  .  .  .  PRICISION  MITALLIZING  .  .  • 
SURIRIOR  RHYSICAl  PRORIRTIIS  .  .  .  RIRMANINCI  . 
THIRMAL  INDURANCI  .  .  .  MICHANICAL  STRINGTH 

Which  of  these  can  you  use?  Write  us  about  it.  We’ll 
be  glad  to  work  with  you  to  see  if  metallized  glass 
can  help  solve  your  problem.  Address  Electronic  Sales 
Department,  E-6,  Bulb  and  Tubing  Division,  Corning 
Glass  Works,  Corning,  New  York. 


mrnns- 

! icsiN'ii’cli  ill  (ihiss 


Electronic  &as$i¥are 


•PYREX”,  “VYCOR”  and  ••CORItHW**’ aiS  rJi|ui] 
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Thordarson  pioneered  with  multi-terminal  glass  head¬ 
ers,  thus  insuring  dependable  service  under  all  manner 
of  conditions ...  in  the  tropics . . .  high  in  the  air  . . . 
beneath  the  sea .  .  .  complete  protection  "from  top  to 
bottom"!  Your  post-war  transformers  for  communica¬ 
tions  and  all  types  of  electronic  and  industrial  services 
will  be  available  with  Thordarson's  hermetic  seal. 
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N0W...lt  can  be  told... 

^^dacOR^ 

IRON  CORES 

The  LARGEST  ever  built 
helped  the  B-29's 
accomplish  their  tash 


B-29’$  were  vital  to  victory.  Exacting  comnwni- 
cation  equipment  was  needed . . .  fast.  General 
Electric  Company  was  to  build  antenna  load 
ing  units.  Iron  Cores,  retaining  quality  in  high 
R.F.  voltage  fields,  were  essential.  At  no  time, 
heretofore,  was  as  large  a  Core  with  prechior 
milling  and  the  extreme  electrical  and  physical 
tolerances  demanded.  And  our  resourceful  eiv 
gineering  paired  with  our  new  RADACOR  ma 
terial  accomplished  results  .  .  .  never  achieved 
before  or  since. 

Orders  followed  from  Stewart-Warner  Corpo^ 
ration,  Hammarlund  Manufacturing  Co.,  Inc, 
and  Sentinel  Radio  Corporation.  We  received 
the  largest  orders  ever  placed  for  one  type  of 
iron  core  within  a  period  of  a  few  weeks,  total 
ling  almost  a  Half-Million  Dollars.  In  addition, 
we  received  orders  for  our  other  types  of  iron 
cores  especially  developed  as  components  for 
B-29  applications.  Crash  delivery  schedules 
were  accomplished. 


RADACOR  Iron  Cores— actual  size 


FOR  YOUR  POSTWAR  NEEDS 


High  “Q",  high  permeability  (appr.  30)  Iron  Cores 
for  use  from  400  KC  to  2000  KC.  Write  us  your 
postwar  requirements  today. 


RADACOR  Iron  Cores  are  now  available  in  a  wide  variety  of 
sizes,  shapes  and  ranges,  in  addition  to  our  complete  line  of 
electronic  cores. 


Assoctotod  with  RSBOCAHT  CORPORATION  OF  AMDICA 

Hostings-on-Hucison  6,  N.  Y. 


Earl  S.  Patch,  Hastings-on-Hudson,  N.  Y.,  Powder  Metallurgy  Division 
New  York,  N.  Y.t  E.  J.  Frederick,  347  Madison  Avenue, 

'  Railway  Sales  Division 

Chicago,  III.;  Midwestern  ofRce,  840  N.  Michigan  Ave. 

Ray  E.  Berg,  E.  C.  Winkenwerder 
Indianapolis,  Ind.:  108  E.  9th  Street,  Queisser  Bros. 
Jenkintown,  Pa.:  P.  O.  Box  246,  D.  M.  Hilliard 
Kansas  City,  Mo.:  Broadway  ct  34lh  Street,  E.  W.  McGrade 
Canada:  1041  Des  Marchais  Boulevard,  Verdun,  Quebec,  W.  T.  Hawes 


Affiliated  with  MAGUIRE  INDUSTRIES,  INC 
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AC-25  SERIES 
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CTS  does  considerably  more  than 
make  variable  resistors  whose  super¬ 
lative  quality  is  recognized  all  over 
the  world.  CTS  makes  absolutely 
sure  that  every  resistor  which  they 
deliver  is  precisely  the  one  to  do 
its  particular  job. 

Customers’  specifications  are  thor¬ 
oughly  analyzed.  A  slight  change 
has  saved  many  a  customer  consid¬ 
erable  money  or  time  or  both. 

But  whether  or  not  alterations  in 
specifications  are  necessary,  it  is  CTS 
policy  not  to  start  production  on 
orders  for  new  applications  until 
samples  have  been  delivered,  tested 
and  found  satisfactory.  Thus  costly 
delays  are  avoided  because  CTS 
resistors  always  have  the  right  char¬ 
acteristics  to  do  the  job. 

CTS  delivery  promises  are  as  relia¬ 
ble  as  CTS  service.  Consult  Chicago 
Telephone  Supply  Company  for 
help  in  solving  your  variable  resis¬ 
tor  problems. 


VARIAILE  RESISTORS  *  PLUGS  AND  JACKS 
SWITCHES*  RINGERS*  TELEPHONE  GENERATORS 


^Mcmu^act€€Wb^  Sfiftce  '^896 
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ELKHART  *  INDIANA 


SPACE  REQUIREMENTS  FOR 
25  SERIES  AND  AC-25  SERIES 


REPRESENTATIVES 


R.  W.  PorrI*  Ce. 

40A  WMt  Thlrty-feurth  Str««t 
Kantot  City  2,  MUtouri 
fhon«i  Lecan  7495 

•RANCH  OFPICES 
S.  J.  Hutchinion,  Jr. 

401  North  Erood  Stroot 
Phllodolphla  8,  fonntylvanlo 
Phonoi  Walnut  5369 

IN  CANADA 
C  C  Morodlth  A  Co. 
Stroottvillo,  Ontario 

IN  ENGLAND 

Chicago  Tolophono  Supply  Co. 
St.  John'r  Woods 
103  Qrovo  End  Gordont 
London,  N.  W.  8,  England 


Prank  A.  Emmot  Co. 
2837  Wott  Pico  Boulovord 
lo*  Angoloc  6,  California 
Phonoi  Rochottor  9111 

IN  SOUTH  AMERICA 
JoM  Lull  Pontot 

Cordobo  1472 
8uono«  Alrot,  Argontlno 
South  Amorica 

AAasculIno  2624 
Montovidoo,  Uruguay 
South  Amorica 

Avda.  Centolholro  Rodriguot 
Alvot  1067 
Villa  AAariano 
Soo  Paulo,  Srozil 
South  Amorica 


25  SERIES 


ROCKWELL  C 


1600  /6S0  noo  1750  7800  7850  7900 

TEMPERATURE 


CLARE  relays 

Help  Micromax  Electric  Controls 
Maintain  Precise  Furnace  Temperatures 


iifiiii 

a 


1  i  I 


CLARE 

TYPE  "C"  RELAY 


Clare  Type  ”C”  Relay  is  used  to  regulate  the  flow  of  electric 
energy  in  the  Micromax  Electric  Control.  This  product  of  Leeds 
&  Northrup  Company  of  Philadelphia,  Pa.,  proportions  the 
duration  of  *’on-heat”  to  ’’oflF-heat”  which  provides  the  precise, 
even  heat  control  demanded  in  the  operation  of  electric  furnaces, 
ovens  and  baths. 

To  maintain  precise  temperature  the  Micromax  Electric  Con¬ 
trol  employs  two  electrical  balances:  one  to  measure  tempera¬ 
ture;  the  other  to  carry  out  control  action.  A  knob  on  the  control 
instrument  is  set  to  prevent  temperature  from  overshooting  the 
control  point . . .  especially  important  when  a  furnace  is  being 
brought  to  temperature  unaer  a  full  heat-head. 

Whenever  the  temperature  leaves  the  control  point,  a  Clare 
Relay  modifies  the  on-off  action  of  the  contactor  to  readjust 
heat-input  and  restores  balance  in  the  control  circuit. 

Leeds  &  Northrup  engineers  chose  a  Clare  Relay  for  this  im¬ 
portant  part  of  their  control  unit  because  the  flexibility  of  Clare 
-custom-building”  gave  them  the  sensitive,  positive  action,  the 
absolute  dependability,  and  the  accuracy  to  meet  most  exactly 
their  requirements. 

This  use  of  Clare  "Custom-Built”  Relays  to  operate  delicate 
controls  is  typical  of  the  way  in  which  engineers  and  designers 
everywhere  are  finding  Clare  the  exact  relay  for  the  unusual 
application.  The  Type  "C”  Relay  offers  you  a  design  that  permits 
a  wide  range  of  contact  ratings,  the  choice  of  five  different  con- 
taa  forms  or  any  combination  of  them,  either  flat  or  hemis¬ 
pherical  contacts  of  rare  metals  or  special  alloys,  coil  windings 
to  match  the  circuit  and  application. 

What  is  your  problem?  Let  Clare  "custom-build”  a  relay  to 
your  specifications.  Investigate  the  possibilities  for  higher  effi¬ 
ciency  and  reduced  relay  costs.  Send  for  the  Clare  catalog  and 
data  book.  Address  C.  P.  Clare  &  Co.,  4719  Sunnyside  Avenue, 
Chicago  30,  Illinois.  Sales  engineers  in  all  principal  cities. 
Cable  address:  CLARE  LAY. 

Contact  springs  employing  any  of  these  forms  con  be  furnished. 


High  voltage  pile  up 
insulation  withstands 
heavy  break-down 
tests. 


/ 


7/ 

Spring  bushing  in¬ 
sulators  mode  by  a 
patented  process 
from  Bokelite  rod. 


Contacts  of  rore 
metals  and  specie 
alloys,  welded  to 
nickel  silver  springs 


Double  arm  armc 
ture,  stainless  ste' 
shaft  in  brass  yoLr 
can  be  furnished 


CLARE  RE  LAYS 
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Collins  Radio 
Equipped 


Here  are  a  few  of  many  types  of  the  Navy’s  small 
craft  which  maintain  commvmication  with  this  Collins 
designed  TCS  radio  transmitter  and  receiver  combina¬ 
tion.  This  equipment  is  so  sturdy,  handy  and  reliable, 
and  packs  so  much  power  and  sensitivity  into  so  little 
space,  that  it  finds  numerous  Naval  applications  ashore 
as  well  as  afloat.  Usually  the  first  radio  installation  on 


the  beach-head,  it  is  also  standard  on  fire,  rescue  and 
crash  trucks,  and  is  often  used  on  jeeps  and  command 
cars.  The  TCS  is  another  example  of  the  variety  and 
quality  of  radio  communication  equipment  Collins  will 
be  able  to  supply  to  industry  after  the  war.  Collins 
Radio  Company,  Cedar  Rapids,  Iowa;  11  West  42nd 
Street,  New  York  18,  N.  Y. 

^Official  U,  S,  Novu  photo 


AIRCRAFT  RESCUE  BOAT* 


WMB  TARGET  BOAT* 


LVT.4  LANDING  VEHICLE  TRACK* 


COLLINS 


IN  RADIO  COMMUNICATIONS,  IT'S 
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S«nd  for  now  circular  doicribing  tho  5  KW  ''Hoolmartor"  and  othor  modtit  in  Iho 
THIRMATRON  UNI/  ranging  from  500  watts  to  30  KW  in  output.  Addross  Dosk  1-4. 


ItAltIO  lli:<  KI'HMt  <  0>1I>A\Y.  I>4 

•^r,^  WKST  IfMli  STHKhIT  >  K\V  VOItK  I  I.  •>.  Y 

Engineers  ond  Monofocfureri  of  Airwoy  ond  Airport  Rodio  Equipment 

Since  :'>?2  irj  FADIO  AND  ELECTRONICS 


All  fliOC^I^mi^on  ratings  based  on  output 


Thc^^^on  Division 


Tht  naw  “Haatmaster"  has  its  “brains"  built  in  —  so  that  in  production  it  may  ba  oparated  sofsly  by 
unskilled  help.  Operation  is  truly  automatic  —  being  limited  to  the  insertion  and  removal  of  preforms  on 
any  designated  time  cycle. 


For  laboratory  work,  or  manual  operation,  its  advantages  are  equally  outstanding.  Owing  to  its  one  major 
control,  the  technician  is  enabled  to  concentrate  his  attention  on  the  effect  of  high  frequency  rather  than 
in  the  manipulation  of  electrical  controls  to  produce  o  desired  result. 


The  inclusion  of  fluorescent  lighting  in  the  electrode  cage  —  while  only  o  detail  —  illustrates  the  carefulness 
of  design.  The  use  of  new  long-life  radial  fin  tubes  cuts  down  operation  expense.  It  has  power  to  heat  a 
3.3  pound  preform  in  one  minute  --  5  pounds  in  90  seconds. 


For  plastics  or  for  general  purpose  use.  for  research  or  production,  the  THERMATRON  “Heatmaster"  with 
its  rugged  construction,  simplified  controls,  ond  generous  power  represents  an  outstanding  development  in 
electronic  dielectric  heaters. 


5  KW  ^  17/)00  B.T.U.  For  Hour  Output 


THE  NEW 


f/eATMASTSIt 

ELECTRONIC  DIELECTRIC 
HEAT  GENERATOR 


MODEL  S 
Height  29'A  inches 
Weight  100  lbs.  (approx.) 


imOEl  T  y 

(A  Compete  ExhousuSystem 
with  Vigh  and  Low Aaeuwm 
VoKe  and  Charc^l  Trap) 

X  Height  11  Vi  y^hes 
f  Weight  lbs. 


MODEL  f 

(With  Charcoal  Trap) 
Height  24H  inehos 
Weight  31  lbs. 


f^DEL  R 

(With  Valve  wd  Charcoal  Trap) 
Height  V8'j4  inches 
Weigl\  40  lbs. 


OIL  VAPOR  VACUUM  RUMPS.  Litton  All  Metal  Va^r 

tygh  Vacuum  Pumps  are  s^cifically  designed  to  serve  a  wide 
\knety  of  high  vacuum  uses  Vich  as  manufacturing  all  types  of 
vacuum  and  gas  filled  tubeA .  .  i  heat  treating  and  vacuum 
|t;asting  of  metals  .  .  .  pctrolXum  industrial  applications  .  .  . 
processing  of  pharmaceuticalsXand  chemicals.  Litton  pumps 
serve  scientists  and  technicians  who  today  are  creating  tomor* 
row’s  world  of  induction  heating  electronic  controls  and  other 
wonders.  \ 

Designed  by  engineers  experienced  in  high  vacuum  installs* 
tion  for  many  years,  Litton  pumps  rea^  their  maximum 
efficiency  in  a  very  short  time.  Theft  sturdy,  compact  structure 
insures  lower  installation  costs,  highv  vacuum  and  longer  life. 
The  easily  demountable  boiler  and  charcoal  baffle  and  the 
low  cost;  long  lasting  Litton  Mole^lar  Lubricant  provide 
greater  economies  in  operation  and  muntenance. 

Litton  Engineering  service  is  available  for  all  high  vacuum 
installations  or  problems.  Catalogs  will  be  furnsihed  upon 
request.  \ 
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ENGINEERING  LABORATORIES 


REDWOOD  CITY,  CALIFORNIA,  U.  S.  A. 
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TE’RMINAL  BREAKDOWN  VOLTAGE  vs.  ATMOSPHERIC  PRESSURE 


i 
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BAROMETRIC  PRESSURE  iO"  Hp, 

RELATIVE  HUVID.ITY  ST% 

TtMPERATURE  77'  F 

lERMINAl  lYPE .  DRAWINi,  No  15;’41 
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VACUUM  IN  INCHES 


EROVW 


INDIVIDUALLY  TESTED 

AERQV  iX  CO -^PURATION,  NEW  BEDFORD,  MASS.,  U,  S.  A. _ _ SALES  OFFICES  In  All  PRINCIPAL  CITIES^ 

Export:  13,E.  40  St.  New  YORK  16.  N.  Y.  •  Cable:  ‘ARLAB’  •  In  Canada:  AEROVOX  CANADA  LTD.,  HAMILTON.  Ont 


Jun»  1945  —  ELECTRONIC 


wPCHLUfE 


Callite  molybdenuqi  wire  is  selected  because  it  has 
the  qualities  require^  for',  Efficient  glass  sealing  and 
does  not  amalgamate  with  the  mercury  in  the  relay. 

Callite  carefully  pr^esses  molybdenum  to  obtain 
high  purity  ductile  wire  and  sheet.  Callite’s  Type  400  Molybdenum 
Wire  is  available  in  five  types,  each  grade  especially  processed  for  its 
intended  application  as  heater  elements,  filament  mandrels,  side  rods, 
hooks,  grids,  tube  and  lamp  supports. 

Molybdenum  wire  is  only  one  of  Callite’s  complete  range  of  metal¬ 
lurgical  components  for  electrical  and  electronic  manufacture.  It  will 
pay  you  to  investigate  our  tungsten  and  molybdenum  products  of  all 
kinds.  Callite  Tungsten  Corporation,  544  Thirty-ninth  St.,  Union 
City,  N.  J.  Branch  Offices:  Chicago,  Cleveland. 

*t«AU$n  IN  HARD  CUSS  LEADS,  WELDS,  TUNCSTEN  AND  MOLYIDENUM  WIRE,  ROD  AND  SHEET,  FORMED  RARTS  AND  OTHER  COMRONENTS  FOR  ELECTRON  TORES  AND 
**tANDESCENT  LAMRS.  ELECTRICAL  CONTAaS  OF  TUNOSTIN,  MOLYRDENUM,  SILVER,  RUTINUM,  RALUDIUM  AND  ALLOYS  OF  THESE  METALS;  THERMOSTATIC  RI-METALS. 
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The  Adlake  plunger-type  mer¬ 
cury  relay  serves  to  protect 
transmitter  tubes  from  high 
plate  voltage.  The  Adlake 
Model  1040’ s  contact  mechan¬ 
ism  is  hermetically  sealed  in 
an  armored  glass  cylinder  — 
proof  against  dirt,  dust,  mois¬ 
ture  and  explosive  atmospheres. 
The  Adams  &  Westlake  Com¬ 
pany  uses  Callite  molybdenum 
wire  as  a  lead  wire  which  is 
sealed  through  the  glass. 
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Hand  Holes  io 


the  Ammunition . . . 


Ciit^  Automatically 
^th  aid  of 


MiqRO 

SWitCH 


\ 
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SNAP-ACTION 


Hand  hole  grooves  and  slots  in  the  ends  of  ammunition  cases 


are  accurately  made  in  short  order  by  this  automatic  machine  man 


ufactured  by  the  C.  O.  Potter  Machinery  Company  of  Grand  Rapids,  \ 


Michigan. 


Five  Micro  Switch  snap-action  switches,  three  of  which  are  shown  in  the 


®  Fint  Indaitrial  Corpentlon 
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A  DIVISION  OF  FIRST  INDUSTRIAL  C<^POIUITI<^’ 


■  The  basic  switch  is  a  thomb-ii»i 
feather-light,  plastic  encloM^> 
precision,  snap-action  switch.  ^ 
derwriters*  listed  and  rated  d 
1200  VX,  at  125  to  460  vdh 

a-c.  Capacity  on  d-c  depends  0* 

load  characteristics.  Accurote  i*’ 
producibility  of  performonce  h 
maintained  over  millions  of  operations.  Basic  switches  d 
different  characteristics  are  combined  with  various  actea*’'* 
and  metal  housings  to  meet  o  vdde  range  of  requireeiesh 


photograph,  provide  the  automatic  sequence  for  the  operation.  The  first  Vi 
switch  starts  the  sequence  when  the  stock  is  pushed  into  cutting  position 
and  the  outer  switches  complete  the  cycle.  A  switch  with  a  roller  actuator, 
not  shown,  holds  the  position  of  the  carriage  until  the  boring  operation  is 
completed. 


These  Micro  Switch  products  were  chosen  as  electrical  controls  for  this 
impulse-sequence  cycle  because  of  their  long  life  and  rugged  dependability, 
plus  the  fact  that  the  compact  housings  made  them  easy  to  fit  into  the  design. 
Micro  Switch  snap-action  switches,  with  housings  and  actuators  supplied  to 
make  them  fully  usable  under  every  condition,  meet  the  demands  of  design 
engineers  who  are  looking  for  a  precise,  accurate,  tiny  switch  that  will  handle 
substantial  amounts  of  power  at  line  voltage.  Whether  for  use  in  delicate 
instruments  and  gages,  or  in  heavy  machinery.  Micro  Switch  products  can 
be  easily  adapted  as  an  integral  part  of  a  device. 

Whether  your  designs  are  for  war  or  peace  production,  you  will  want  to  know 
all  about  Micro  Switch.  Send  for  Handbook-Catalog  No.  60  today.  If  you 
are  designing  for  aircraft,  you  will  want  to  have  a  Handbook-Catalog  No.  71, 
too.  Write  Micro  Switch  today. 


Here  is  How  it  Works 


The  switches  employed  are  of  the  die  cast  enclosed  type,  two  of  them  with 
sealed  plungers  to  protect  the  operating  mechanism  from  dust  and  wood 
shavings. 


Pushing  the  box  end  into  the  machine  simultaneously  saws 
the  slot  and  moves  rod  "A”  which  contacts  switch  "B". 
This  progressively  operates  a  large  contactor,  solenoid  air 
valve  and  cylinder  to  move  the  saw  and  drill  carriage  to 
drilling  position. 


At  the  end  of  this  carriage  stroke,  the  drill  and  hand  hole 
cutter  units  move  in  unison  to  make  their  cuts.  As  the  hand 
hole  unit  moves,  switch  "C"  closes  and  through  a  conuctor 
energizes  stock  clamp  solenoid  "D”. 


When  the  hand  hole  cutter  bottoms  in  the  cut,  switch  "E" 
is  contacted  by  arm  "F”,  reversing  the  movement  of  the 
cutter  unit.  As  the  cutter  returns  to  the  start  position,  switch 
"C”  opens  to  de-energize  the  solenoid  stock  clamp. 


LET’S  ALL  BACK  THE  ATTACK 


BUY  EXTRA  WAR  BONDS 
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Division  of 

'’S”  CORRUGATED  QUENCHED  GAP  COMPANY 

119  MONROE  ST.  GARriliD,  N.  J. 


Manufacturers  of 

l^ocuum  Tube  and  Spark  Gap  Converters  Since  1921 
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SdMtifk  Electric  Elec- 
trenicHeaters  are  made 
in  these  power  sizes.. . 
and  a  range  of  frequen¬ 
cies  up  to  300  Mega¬ 
cycles  depending  upon 
power  requiiements. 


40  KW  INDUCTION 
HEATER 


3KW  18  KW 
5KW  25  KW 
7'/7KW  40  KW 

8KW  oOKW 
lOKW  80KW 
12'/<KW  100  KW 

15  KW  2'>0KW 


Insertins 

Fastener 


QUICK-LOCK 


Only  Initial  loads  are  carried  by 
helical  spring.  Increased  loads 
are  taken  by  solid  supports,  as¬ 
suring  minimum  deflection. 
90%  rotation  locks  or  \mlocks 
fastener.  Stud  is  self-ejecting 
when  tinlocked.  No  special  tools 
required  for  stud  installation. 


Standard  studs  can  be  used  with  air  and 
water  tight  receptacle  assemblies.  Handles 
large  range  of  material  thicknesses  by  vary¬ 
ing  depth  of  receptsicle-installation  dimple. 


SPRING-LOCK 


An  inexpensive  one-piece 
fastener — simple  to  install, 
self-adjusting  for  various 
thicknesses.  Locks  and  un¬ 
locks  with  a  quarter-turn  in 
a  90“  clockwise  rotation.  Can 
be  permanently  installed  for 
use  as  a  blind  rivet. 


Safety  Ring  in  un¬ 
locked  position  on  long 
thread.  Serrations  on 
the  bolt  threads  can  be 
cut  by  a  simple  broach¬ 
ing  operation  on  a  pro¬ 
duction  basis  in  a  frac¬ 
tion  of  the  time  it  takes 
to  drill  a  cotter  pin  hole. 


LOCK  NUT 


Double  Duty  Safety  Nut- 
Lock  Nut  and  Stop  Nut. 


AS  A  LOCK  NUT.  One  end  of 
safety  ring  engages  nearest 
serration  on  bolt  thread. 
With  7  serrations  there  are 
14  locking  positions  per  rev¬ 
olution. 


o 


Another  quarter 
turn  lochs  Fas¬ 
tener  in  place 


IT  IS  TO  INSTALL  THE  SPRING-LOCK  FASTENER 


One  Safety  Nut  for  all  purposes.  Assures 
highest  degree  of  permanence  and 
safety — reduces  assembly  time. 


tion,  ends  of  ring  bite  into  thread, 
providing  stops  for  nut. 


AS  A  STOP  NUT.  Can  be  used  without 
serrated  thread,  providing  close  ad¬ 
justment.  When  nut  is  tightened  and 
safety  ring  snapped  in  locked  posi¬ 


Adjustable  fast¬ 
ener.  using  one 
stud  and  one  ad- 
Justable  recep¬ 
tacle  fastens  ma¬ 
terial  thickness¬ 
es  ranging  from 
1/32"  to  5/16". 
By  reversing 
flange,  increased 
range  5/16"  to 
3/4"  can  be  ob¬ 
tained.  < 


Oval-Head  Stud  and  Plate-Tsrpe  Re¬ 
ceptacle.  Plate-type  is  interchange¬ 
able  with  all  standard  A-N  Recep¬ 
tacles.  No  special  tools  required. 
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SOLVES  YOUR  PROBLEM 


SIMMONS  FASTENERS 

SIMMONS  FASTENER  CORPORATION  •  1750  NORTH  BROADWAY,  ALBANY  1,  N.Y. 
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FILM  STUDIO.  Motion 
pictures,  newsreels,  commer¬ 
cials,  etc.,  on  16  mm  and  33  mm 
films  require  specially  adapted 
projeaors  and  DuMont  Film 
Pickup  Gimeras. 


FIELD  EVENTS.  A  DuMont-equipped 
Television  Truck  is  a  small  station  in  itself. .. 
including  cameras,  control  and  sound  equip 
ment,  relay  transmitter  and  directional  an¬ 
tenna.  The  relay  receiver  is  located  with  the 
main  transmitter. 


DuMONT  POSTWAR  TELEVISION  BROADCASTING  EqUIPMENT 


LIVE  TALENT  STUDIO.  DuMont’s 
Iconoscope  Omeras  pick  up  the  scene  and 
action.  An  electronic  viewfinder  enables  cam¬ 
eramen  to  see  exactly  what  looker-listeners  see 
at  home.  DuMont’s  Sound  Boom  picks  up 
voices  and  music. 


DuMONT 


FOR  THE  TOOLS  OF  TELEVISION 


PRODUCER*!  CONTROL 
DESK.  Monitors  show  scenes  being 
picked  up  by  different  cameras  . . .  with 
the  largest  monitor  showing  the  scene 
selected  for  broadcasting.  The  producer 
sees  the  scene  exactly  as  looker-listeners 
see  it  on  DuMont  Telesets. 


MASTER  CONTROL 
DOARD.  The  Master  Control 
Board  is  the  heart  of  the  television 
station.  Engineers  manipulate  shad¬ 
ing  and  other  controls  to  add  tech¬ 
nical  refinements  with  electronic 
artistry  to  all  programs. 


TRANSMITTER  AND  CONSOLE. 

All  meters,  oscillographs,  controls  and  clocks 
are  separately  mounted  in  the  console  for  safety, 
easy  visibility  and  centralized  operation.  Video 
and  audio  signals  (sight  and  sound)  are  trans¬ 
mitted  from  different  antennae  located  on  the 
same  transmitting  tower. 


DuMont  knows  television.  •  DuMont  has  equipped  more  television  stations  than  any  other  company. 
These  stations  are  demonstrating  the  efficiency,  the  extreme  flexibility,  the  rugged  dependability  and 
the  greater  economy  of  DuMont  Television  Broadcasting  Equipment. 

•  DuMont  has  pioneered  in  television  station  operation.  It  has  thus  set  a  broad  profit  pattern  for  post¬ 
war  commercial  television. 

•  DuMont  recognizes  your  needs.  It  offers  the  DuMont  Equipment  Reservation  Plan  which  insures 
early  peacetime  delivery  and  personnel  training. 

•  Study  television’s  economies  —  get  in  touch  with  DuMont  today. 


Cocv'ic^l  1945,  Allen  B.  DuMont  laboratories,  Inc. 


ALLEN  B.  DuMONT  LABORATORIES.  INC.,  GENERAL  OFFICES  AND  PLANT,  2  MAIN  AVENUE,  PASSAIC,  N.  J. 
TELEVISION  STUDIOS  AND  STATION  WABD,  515  MADISON  AVENUE,  NEW  YORK  22,  NEW  YORK 
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•  STABILIZE  VARYING  LINE  VOLTAGES  TO  =bK% 


•  STABILIZE  WITHIN  2  CYCLES 


•  STABILIZE  VOLTAGES  FROM  95  TO  130  VOLTS  OR  190  TO 
260  VOLTS 


•  ARE  FULLY  AUTOMATIC  IN  OPERATION 


•  SIMPLY  CONNECT  THEM  .  .  .  AND  THEY’LL  TAKE  CARE 
OF  THEMSELVES 


Tun*  in  Ih*  Raylhaon  radio  program;  "MEET  YOUR  NAVY,"  ovary  Saturday  night  on  the  Blue  Network.  Consult  your  local  newspaper 


for  time  and  stotier 


Devoted  to  research  and  manufacture  of  complete  electronic  equipment ;  receiving,  transmitting  and  hearing  aid  tubes:  transformers;  and  voltage  stabilizers. 


By  controlling  varying  input  voltage  to  Raytheon 

Voltage  Stabilizers  improve  the  performance  and  assure  re¬ 
liable  operation  of  a  wide  variety  of  electrical  equipment 
where  close  voltage  regulation  is  a  must  for  accurate  operation. 
Entirely  automatic  in  operation,  they  require  no  maintenance 
once  installed.  Raytheon  Voltage  Stabilizers  are  available  in 
'three  styles,  as  illustrated,  and  many  models  to  meet  prac¬ 
tically  every  installation  requirement.  They  can  be  built  into 
new  equipment  or  incorporated  in  products  already  in  use. 
Write  for  Bulletin  DL48-537.  It  gives  the  complete  story. 


INDIILL 


MODIL 


UNCASID 

MODIL 


The  coveted  Army-Navy  "E,"  for 
Excellence  in  the  manufacture  of 
war  equipment  and  tubes,  flies 
over  oil  four  Raytheon  Plants 
where  over  16,000  men  and  wom¬ 
an  ore  producing  for  VICTORY. 
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Rubber  Engineered  by  GENERAL 

One  entire  General  plant,  at  Wabash,  Ind.,  and  its  cations  for  highest  efficiency.  Broad  experience 
Engineering  Department  specialize  on  mechanical  and  ample  facilities  qualify  General  as  a  dependable 
rubber  goods,  some  of  which  are  shown  here.  If  source  for  your  needs  in  precision-engineered 
your  products  use  rubber  parts.  General  engineers  rubber  goods.  The  General  Tire  &  Rubber  Co., 
can  help  you  specify  the  rubber  and 'design  appli-  Mechanical  Goods  Division,  Wabash,  Indiana.' 


SILENTBLOC  Vibration  Mountings  give  MOULDED  RUBBER  parts  of  any  size,  PLATE  MOUNTS  of  any  metal  and 
engineered  accuracy  in  control  of  vibration  shape  and  type  of  rubber,  to  meet  your  rubber,  for  vibration  isolation  in  aircraft, 
and  shock  load  in  motors  and  equipment,  specifications  for  accuracy  and  performance,  radio,  electrical  equipment,  instruments. 


SILENTBLOC  BEARINGS  for  oscillating  EXTRUDED  RUBBER  in  any  solid  or  hoi-  OIL  SEALS  for  lubricant  and  hydraulic 
equipment — need  no  lubrication,  work  silent-  low  shape,  made  accurately  to  your  specifi-  applications,  engineered  to  meet  your  needs 
ly,  long  lasting,  unharmed  by  dust  or  liquid,  cations  from  any  type  of  rubber.  in  eflBciency  and  long  service. 


SHOWN  HERE  are  exploded 
and  asBembled  views  of  KOTOL. 
Kearbox  drive.  On  many  parts, 
tolerance  was  held  to  ten-thou¬ 
sandths. 


rubber  -bonded-to-metal  parts  of  all  kinds, 
®adc  to  specification.  In  ROTOL  drive, 
at  right,  rubber  is  bonded  to  nietal. 


ROTOL  gearbox  drive  for  Rolls-Royce  aircraft  engine 
engineered  by  General.  Rubber  coupling  cushions  start 
ing  torque  and  absorbs  torsional  vibrations  due  to 
engine  impulses,  minimizing  metal  shaft  fatigue.  A  notable 
example  of  General’s  skill  in  precision  engineering. 


MECHANICAL  GOODS  DIVISION  •  WABASH,  INDIANA 

the  general  tire  &  rubber  go. 

Makers  of  America’s  Top  Quality  Tire 
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resistant  to  I  a  n  n  f 


Ip  YOU  NEED  an  electrical  insulation  that's  not 
affected  by  temperatures  up  to  1200®F.,  yet  is 
unusually  flexible,  workable  and  durable,  you’ll 
And  it  in  BH  Special  Treated  Fiberglas  Sleeving. 
Even  in  direct  contact  with  heat  units  this  re¬ 


markable  sleeving  won't  burn. 


Reason?  It  s  made  of  inorganic  Fiberglas  and 
treated  by  the  exclusive  BH  process.  No  saturant 
is  used,  yet  the  sleeving  won’t  fray  when  cut  and 
it  is  permanently  flexible.  In  addition  to  many 
other  properties  it  is  moisture,  oil  and  grease  re¬ 
sistant  .  .  .  works  easier,  simplifies  assembly  and 
lasts  longer.  Made  in  natural  color  only— all 
standard  sizes.  Get  your  free  samples  today  and 


compare! 


HERE’S  ANOTHER  NON-BURNING  SLEEVING 


BH  Extra  Flexible  Fiberglas  Sleeving  won't 
burn  because  both  yarns  and  impregnation  are 
non-inflammable.  This  high  quality  sleeving  has 
all  the  advantages  of  pure  Fiberglas,  is  toughened 
against  abrasion,  is  non-fraying  and  non-stiffen¬ 
ing.  It  lasts  indefinitely  without  rotting  or  crack¬ 
ing— the  ideal  all-purpose  electrical  insulation  for 
all  kinds  of  industrial  equipment  and  home  appli¬ 
ances.  Available  in  all  standard  colors  and  sizes 
from  No.  20  to  5^",  inclusive.  Put  it  to  the 
toughest  tests  you  know  and  watch  the  results! 


Dept.  E  Consliokockeii/  Penna. 
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SOCKETS 


" _ WE  REGRET 

TO  ANNOUNCE  THAT  THE  PAPER  SHORTAGE  FORCES  US  TO 
POSTPONE  PUBLISHING  THE  ANNUAL  ELECTRONICS  BUYERS’ 


Elcctroiiict  Buyart’  Owida 
contain*  Hia  nama* 
and  addrasMt  of  sourcat 
for  avarything  that  goat 
into  tho  manufactura 
of  Elactronic  and 
Radio  Equipmant. 

4B  pogat  of  invaluabla 
rafaranca  for  anginaart 
and  purchasing 
dapartmantt. 


Franklin’s  194S  Catalogua 
contains  onginoaring  data 
and  illustrations  of 
Franklin’s  vary  complata 
lina  of  Sockats,  Plugs, 
Switch**,  Tarminal  Strips, 
Plastic  Fabrications, 

Motal  Stampings,  ate. 
Evarything  in  Radio 
Hardwar*. 


•  TERMINAL  STRIPS  •  PLUGS  •  SWITCHES  •  PLASTIC  FABRICATION  •  METAL  STAMPINGS  •  ASSEMBLIES 
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Thousands  of  Fabricated  Parts  from  Taylor's  Sheets,  Rods,  Tubes 


One  o/  several  parts  lor  an 
artificial  leg,  which  is  sawed, 
milled  and  drilled  from  a  fiat 
sheet  of  Phenol  Fibre. 

Hinge  support  blocks  for 
the  P-51  Mustang  fighter  planes* 
elevator  trim  tabs  were  created 
and  designed  by  Taylor  en¬ 
gineers. 

Switch  spacers,  made  from 
tubes  of  Phenol  Fibre,  '■  are 
quickly  and  accurately  finished 
on  a  Taylor  automatic  screw 
machine. 


From  sheets,  rods,  and  tubes  of  Phenol  Fibre  or  Vulcanized  Fibre,  Taylor 
makes  thousands  of  different  fabricated  parts,  turning  them  out  by  the 
millions  and  doing  it  quickly,  accurately,  and  economically. 

Almost  every  one  of  these  parts  is  specially  designed  for  a  special  piupooc 
and  calls  for  a  laminated  plastic"  with  special  characteristics.  Their 
common  feature  is  light  weight  with  great  strength.  In  addition,  they 
have  insulating,  electrical,  and  dielectrical  properties  unequalled  by 
any  other  material. 

Having  been  in  this  business  for  more  than  fifty  years,  Taylor  also  has  a 
stock  of  standard  tools  for  turning  out  such  things  as  plain  washers,  and 
shoulder  bushings,  in  so  many  different  sizes  that  the  chances  are  good 
that  the  size  you  need  is  in  stock  and  your  fabricated  part  can  therefore 
be  made  more  quickly  and  more  inexpensively. 

Whatever  your  problerP,  our  engineers  will  gladly  tell  you,  without 
obligation,  exactly  what  Taylor  Laminated  Plastics  can  contribute  to  its 
solution.  Write  us  today,  sending  sketch  or  blueprint. 


LAMINATED  PLASTICS:  PHENOL  FIBRE  •  VULCANIZED  FIBRE  •  Sheets,  Rods,  Tubes,  and  Fabricated  Parts 

NOKRISTOWN,  PENNSYLVANIA  t  OmCES  IN  PRINCIPAL  CITIES  •  PACIFIC  COAST  HEADQUARTERS ;  544  S.  SAN  PEDRO  ST..  LOS  ANGELES  13 
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R«g.  U.S.  Pat.  Off. 

Putting  lock  washers  on  screws  is  definitely  *'out-of-date*\  Not  only 
are  lock  washers  dropped  and  wasted,  but  think  of  the  slow, 
costly,  tedious  task  of  putting  them  together.  Your  assembly  line 
can  achieve  a  faster  tempo  with  SEMS  Units  because  the 
lock  washer  and  screw  are  handled  as  a  single  piece— they  drive 
easier  and  there's  no  chance  for  the  operator  to  ^'forget"  the 
lock  washer.  Get  the  facts  on  comparative  costs  now— see  how  you 
can  step  up  assembly  efficiency  and  save  money,  too! 


SEND  FOR  FREE  TEST  KIT! 

Examine  this  pre*as8em* 
bled  fastener  unit.  See 
how  the  lock  washer  is 
held  securely  on  the 
serew  and  yet  is  free  to 
rotate.  Note  the  sufMrior 
locking  power  provided 
hy  the  tapered*twisted 
teeth.  Here's  proof  of 
eeoDomy  and  better 
prodnet  protection— 
write  for  your  Test  Kit 
No.  23  now! 


DIttrlbulor  of  Shakoproof  Produett  A4«nufae(Mf«it  by  ILLINOIS  TOOL  WOPKS 
2S01  North  Koolor  Avonuo,  Chicago  39,  Illinois 
Plants  at  Chlcafo  and  Elfin.  Illinois 
In  Canada  i  Canada  Illinois  Tools,  Ltd.,  Toronto,  Ontario 
Loo  anfoloo  Offioo  DotroH  Offloo 

5670  Wilthiro  Blvd.,  Lot  Angoloi  36,  Calif.  2895  E.  Grand  Btvd.,  Datrolt  2,  Mich. 
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Scientific  weather  forecasting  today  is  greatly 
aided  by  "RADIO-SONDE"  ....  the  tiny  radio 
sounding  unit  borne  into  the  stratosphere  by  balloon 
and  returned  by  parachute.  Naturally  such  a  delicate 
device  demands  dependable  operating  components. 

The  "Husky"  relay  used  in  Radio-Sonde  is  our 
TYPE  400  MIDGET.  It  weighs  but  25  grams  and 
measures  1  ‘/8"x%"x25  /  32". 

This  relay  is  widely  adaptable  for  use  with  port¬ 
able  battery  equipment  where  coil  current,  weight 
and  size  are  the  prime  consideration.  The  magnetic 
circuit  is  highly  efficient.  The  contact  arm  and 
armature  spring  are  one  continuous  piece  with  NO 
coil  spring  or  pigtails.  This  feature  results  in  a 
rugged,  compact  design,  which  will  maintain  adjust¬ 
ment  under  severe  conditions,  wide  variations  of 
temperature  and  rough  handling. 

The  moving  contact  is  grounded  to  the  i 

relay  frame,  but  if  isolation  of  this  contact  / 

is  required  the  relay  is  readily  mounted  / 

on  a  phenolic  base.  The  contact  material 
is  palladium,  rated  at  250  milliamperes. 


Send  for 


Catalog  E-56 


"RO-T-RY"  introduces  a  new  basic 
principle  to  relay  operation  espe¬ 
cially  designed  to  withstand  severe 
vibration,  temperature  and  humidity 
conditions.  It  is  widely  adaptable  to 


operate  a  great  variety  of  switch 
wafer  arrangements.  The  basic  unit 
is  a  contact  two  position  driven 
mechanism  operated  by  30*  clock¬ 
wise  or  counter-clockwise  rotation 
from  normal  (power  off)  position. 
The  shaft  rotates  one  way  under 
power  and  returns  to  normal  posi¬ 
tion  by  spring  action.  “RO-T-RY"  is 
being  specified  in  the  design  of 
many  postwar  products.  Get  com¬ 
plete  facts  about  "RO-T-RY”  now. 


PRICE 


husky 
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SHEAR  TYPE 


^andeet 

MOUNTINGS 


TUBE  FORM  PLATE  FORM 
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flexible  suspension,  to  fulfill  the  rigid  vibration- 
control  and  load-carrying  requirements.  Only  six 
sub-assemblies  (RS-40F-SA)  are  required  to  attach 
a  Wright  Cyclone  Power  Plant  and  Propeller  to 
the  airframe,  thus  meeting  the  aircrafters’  challenge 
of  weight  saving. 

Thousands  of  various  Dynafocal  Suspensions 
and  other  types  of  Lord  Mountings  are  used  in  all 
American  combat  planes  for  vibration  control  and 
isolation  on  engines,  instrument  panels  and  count¬ 
less  instruments  and  auxiliary  equipment. 

The  "know-how”  developed  in  meeting  the 
critical  problems  involved  in  safeguarding  the  lives 
of  our  combat  fliers  will  result  in  greater  refinements 
of  resilient  mountings  for  the  aircraft  and  other  in¬ 
dustries,  and  for  scientific  applications  in  the  future. 


Back  the  7th 
War  Loan 
Buy  More  Bonds 


•ALEB  BCPREBEMTATIVCB 
HEW  YBRE  •  -  EBB  MABIBBN  AM. 
CMISABB  -  tSB  H.  MICHIBAM  MM. 
BErROIT  •  -  T3IB  WBOBMABB  AM. 
BURSAME.  BAt.  -  t4t  E.  BUM  AM- 

MIMIM  KfaWtHTtnoM  . 

■MiWAV  •  FWNA  IMIRCtAHIA  ABRA-.  O*- 
TBMRTB.  AMliA* 


Lord’s  contribution  to  the  remarkable 
success  of  "B-29”  long  range  bombing  is  the  Lord 
R5  40F  Dynafocal  Suspension.  These  assemblies 
harness  over  8,000  horsepower  from  the  four 
Wright  Cyclone  Engines  powering  the  Army  "B-29 
Super  Fortress”.  Essential  to  the  operation  of  the 
"B-29”,  the  RS-40F  Dynafocal  Assembly  affords  a 
resilient  means  of  attaching  the  engine  to  the 
airframe,  protecting  the  plane,  precision  instru¬ 
ments  and  other  auxiliary  equipment,  as  well  as 
the  crew,  from  the  destructive  and  fatiguing  forces 
of  vibration. 


Designed  and  developed  by  Lord,  the  RS-40F 
Dynafocal  Assembly  incorporates  the  combined 
use  of  rubber,  steel  and  dural  forgings,  and  compo 
bronze  bearings,  all  integrated  to  effect  an  efficient. 


IT  TAKES  BONDED  RUBBER  S^(eat  to  aisorb  vibration 


LORD  MANUFACTURING  COMPANY 

ERIE,  PENNSYLVANIA 


Expert  Staff  of  Research, 


Electrical'‘and^Plastic^fngtneers 


Complete  data  is  available  on  Amphenol's 
cables  for  the  latest  requirements — incor¬ 
porating  the  solid,  flexible,  low-loss,  me¬ 
chanically  stable,  thermoplastic  polyethy¬ 
lene. 

Explanatory  charts  and  technical  infor- 
Biation  given  on  Amphenol  precision-en- 
Qineered  manufacturing  methods.  The  in¬ 


American  phenolic  corporation 

Chicago  50,  Illinois 
in  Canada:  Amphenol  Limited  •  Toronto 
^  f  Csbies  and  Connectors— Radio  Parts— Plastics 
Electronics  and  Industry— Condoit  -Conneciors  j 

*  ^  and  British)— fittings  -Cable  Assemblies  A 

Acttd  a  cAc  new 


formation  contained  in  the  new  catalog 
Section  "D"  has  been  compiled  thru  the 
close  cooperation  of  Amphenol  Engineers, 
Army-Navy  Engineers  and  large  industrial 
concerns. 

This  expleuns  why  Amphenol  U.H.F. 
Cables  embody  the  same  built-in  quality, 
perfection  and  performance  that  typify 


SecttAH 


Company- 
AddreBM _ 


every  Amphenol-Engineered  product. 

For  quick  reference  there  is  also  included 
a  complete  chart  listing  Amphenol  cable 
sizes,  characteristics  and  dimensions  as  ap¬ 
proved  by  Government  Agencies. 

Send  today  for  your  copy  of  Section  *'D" 
High  Frequency  Cables  and  Connectors. 
Use  the  coupon! 


AImo  tend  iniormatiou  on. 
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WEBSTER  DYNAM0T0R8 

have  a  reputation 
for  outstanding 
performance 

.  .  .  and  the  Webster  organization 
meets  schedules. 


Type  KD 


Webster  Dynomotors  have  shown  in  actual  service  that 
the  extra  quality  built  into  them  pays  out.  They  re¬ 
flect  the  care  with  which  parts  are  fabricated  and  in¬ 
spected  before  assembly  to  assure  good  balance,  freedom 
from  minimum  vibration  and  maximum  durability.  If 
you  need  djmamotors  in  production  quantities  for  the 
war  program,  Webster  can  serve  you.  Just  write  us 
about  your  problem. 

The  Webster  Dynamotors  listed  here  are  our  basic, 
standard,  large-scale  production  models. 


Output* 


Volf  Volu  I  Amp. 


Type  LD 


pTBiBi 

11.1 
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MiUiiiRSEimaBa 

KEaiK21IK]BaK£9i 

■iiiaiBBigiaiKa 

gdiillBaiBilMKa 

K!iI3iailEffi9KS9 
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High  300  .260 

Med.  ISO  .010  21 

Low  14.5  4.9 


^Ratings  shown  are  for  continuous  duty  with  temperature  rise  and  secondary 
ripple  voltage  well  within  the  limits  of  Government  Specifications.  Mounting 
brackets  or  filters  are  available  when  required. 


Formerly  known  as  Webster  ProductSf  the  same  organization  continues  to  serve  with 
the  same  facilities  but  now  as  a  division  of  Webster-Chicago  Corporation,  Watch  for 
later  important  technical  information  over  this  new  signature. 


Again  Postwar,  You  Will  Find 
Webster  Record  Changers  in 
High  Quality  Combinations 


WBBSTBR 


0 


CHICAGO 


ELECTRONICS 
DIVISION  f 

3825  ARMITA6E  AVENUE,  CHICAOO  47,  ILLINOIS 

Jane  —  ELECTRONICS 


.eintz  and  Kaufman  Ltd.  —  first  to  design  and  produce  such  popular 


tube  types  as  the  24,  24G,  54,  and  257B  —  cordially  invite  you  as  a  designer 


or  manufacturer  of  electronic  equipment  to  have  a  hand  in  the  development 


of  a  new  series  of  H  &  K  "firsts.”  ☆  Our  engineering  staff  welcomes  vour 


suggestions  for  additions  to  the  Gammatron  line.  If  you  have  a  requirement 
not  adequately  met  by  existing  tubes,  please  let  us  know  so  that  our  develop¬ 
ment  program  may  be  directed  accordingly.  ☆  It  will  be  to  our  mutual  benefit 
if  you  will  take  a  few  minutes  now  to  set  forth  your  suggestions,  and  thus 
participate  in  the  designing  of  outstanding  new  Gammatrons. 


Expert  Agents:  M.  Simons  &  Sen  Ce.,  Inc.  25  Worren  Street,  New  York  City.  N.  Y.,  U.  S.  A. 
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. . .  TRAINED  HANDS  assure  PERFECT  WORK 


Let  WHITAKER 


produce  your  wiring  assemblies! 


A  lower  cost  of  manufacturing  is  one  of  many  impor¬ 
tant  advantages  Whitaker  offers  you  on  Cables,  Wiring 
Harnesses  and  Assemblies  you  may  require  to  produce 
finished  products ...  We  are  wiring  specialists, 
and  the  trained  hands  of  our  skilled  workers 
assure  perfect  work. 

You  can  avoid  grief,  and  save  time  and 
money  through  our  specialized  service.  You 
have  everything  to  gain  by  utilizing  the  full 


Qcj^ 

9t 


benefits  of  our  25  years  of  experience,  our  ample 
engineering  and  production  facilities,  trained  man¬ 
power,  exacting  inspections,  and  the  economies  re¬ 
sulting  from  our  use  of  modern  methods,  and 
special  equipment. 

In  addition  to  an  engineered  wiring  service, 
Whitaker  also  offers  a  quality  line  of  standard 
cable  products. 

Mfe  cordially  Invito  you  to  write  us. 


WHITAKER  CABLE  CORPORATION 


General  Offices:  1307  Burlington  Avenue,  Kansas  City  16,  Missouri 
Factories:  Kansas  City,  Mo.  •  St.  Joseph,  Mo.  •  Phiiadeiphia  •  Oakiand 


I 
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Continuous- duty  Auto  Transformers  —These  units  incorporate  heavy  lugs  on  black 
bakelite  terminal  boards  and  are  finished  in  standard  baked  gray  enamel.  Types 
800  and  801  are  manufactured  with  exclusive  Hermi-lock  case  construction.  They 
are  also  available  in  hermetically  sealed  units  to  strict  Army -Navy  specifications. 

TYFf  too* A  —  primory  220  vo(t>,  60  cydet]  Mcondery  110  volt*,  500  wott»;  6AS  coio,  ionsth  5  I-IO",  width  4  15-16*,  hoight  5". 
250  wotH;  5AS  COSO,  iMigth  4' 5-16",  width  3  13-16",  hmght  5"  Woight  16  lbs. 

W«i^  10  lb*.  TYSf  •02-A  — -  primory  220  volt*,  60  eyeW*;  socondory  110  volts, 

_  1000  watts;  hotMd  i«  #6  casting  pourod  wHh  humidHy-proof  eo«*- 

tOl-A  —  primwy  220  volt*,  60  cydos;  socondory  110  voh*,  pound,  longth  9V4",  width  7*A",  hoight  6%".  Woight  33  lbs. 

SENI  Tlltt  Ftl  CtariETE  LITEIITIIE  ON  ITIEI  TTtEt  OF  UNOEtll  OFFOIIITtS 


The  Langevirt  Compattu 

rNCOMPORATtP  * 

SOUND  REINFORCEMENT  AND  REPRODUCTION  ENGINEERING 

NEW  YORK  SAN  FRANCISCO  LOS  ANGELES 

37  W  65  St  23  1050  Howard  St  3  1000  N  Sewo-d  S'  38 


1,5*^  CommTcial  Typ0  OD  o-c  MilliammmtT 


2.5^*  Commmrchl  Typm  DA  o-c  Volfmmfmr,  400  cycU 


6uUt  U  Sfiekc^ictUi^ 

In  the  air,  where  life  itself  is  at  stake,  no  failure  of  instruments 

90  JOA  ^  4 

because  of  construction  or  assembly  can  be  tolerated.  Roller- 

30.v\-ULil/ ,  sj 

'^OLTS  AC  'U 

mr . ^ 

Smith  aircraft  instruments  have  always  been  built  to  the  most 

rigid  specifications.  We  are  naturally  proud  of  the  fact  that 

the  Army  Air  Forces,  Air  Technical  Service  Command  has 

'O  ■  ,  >»  r 

assigned  us  an  ^'Approved”  Quality  Control  Rating  covering  in- 

2.5*'  AircraH  Typ*  AN 

1  i"  Aircraft  Typa  G-j  stFumcnts  delivered  in  accordance  with  contract  specifications. 

J~e  Ammafer. 

a~c  Voltmater.  400  eyeU 

Immersion  Prcof 

Commercial  types  of  these  two  aircraft  miniature  panel  in¬ 
struments  are  built  in  conformity  with  the  same  exacting 
requirements. 

Sales  Represenlativet 
In  all  Principal  Cilia 


STANDARD  AND  PRECISION  ELECTRICAL  INSTRUMENTS  •  AIRCRAFT  INSTRUMENTS  •  SV/ITCHGEAR  • 
AIR  AND  OIL  CIRCUIT  BREAKERS  •  ROTARY  SWITCHES  •  RELAYS  •  PRECISION  BALANCES 


Jun*  IMS  — ELECTRONICS 


ANNOUNCING  AN  ENTIRELY  NEW 

CERAMIC  CAPACITOR  DIELECTRIC 

MYCALEX  K 


B— IW - 


30  Rockefellvr  Plaza 
New  York  20,  N.  Y. 


Clifton,  N.  J 


The  MYCALEX  CORPORATION  OF  AMER¬ 
ICA  has  developed  and  now  has  in  production 
a  new  capacitor  dielectric  which  embodies  im¬ 
portant  new  advancements  in  properties. 

Designated  MYCALEX  "K,”  this  new  ceramic 
material  is  unique  in  that  it  offers  a  selective, 
range  of  dielectric  constants,  from  8  to  15  at 
one  megacycle. 

Engineers  whose  requirements  call  for  a  ma¬ 
terial  with  a  dielectric  constant  of  10,  need  only 
specify  MYCALEX  K-10.  If  a  dielectric  constant 
of  8  is  indicated,  MYCALEX  K-8  will  meet  that 
exact  requirement.*  Other  applications  might  call 
for  use  of  MYCALEX  K-11  or  K-12,  etc. 

MYCALEX  K-10  already  has  been  approved 
by  the  Army  and  Navy  as  Grade  H1C5H4  Class 
H  material  (JAN-I-12).  While  other  Class  H  ma¬ 
terials  are  available,  to  the  best  of  our  knowl¬ 
edge  these  are  all  steatite  or  bonded  titania  or 
titanate  types,  obtainable  only  in  relatively  small 
dimensions  and  subject  to  wide  variations  in  tol¬ 
erances.  MYCALEX  K  is  available  in  sheets  14" 
X  18"  in  thicknesses  of  i"  to  1";  in  thicknesses 
down  to  1/32"  in  smaller  sheets,  and  in  rods 
to  1"  in  diameter. 

Of  importance  also  is  the  fact  that  MYCALEX 
K  series  can  be  molded  to  specifications,  with 
electrodes  or  metal  inserts  molded  in.  It  can  be 
fabricated  to  close  tolerances. 

So  far  as  we  are  aware,  the  MYCALEX  COR¬ 
PORATION  OF  AMERICA  is  the  exclusive 
developer  and  only  supplier  of  this  kind  of 
capacitor  dielectric. 

Write  today  for  further  information  to  De¬ 
partment  12. 


MYCALEX  K-10 


Grade  H1C5H4,  in  accordance  with  JAN~I-I2 
Dielectric  constant  ....  10.6  1 

Q-Factor  . 310  j  1  megacycle 

Loss  Factor . 0.034  J 

Volume  resistivity .  '•  v  iq**  ohms — cms. 

Dielectric  strength . 270  volts/mil  (0.10^  thickness) 

Modulus  of  rupture.  ..  .9000  Ibs./sq.in. 

Fraaional  decrease  of 
capacitance  with  tem¬ 
perature  change . 0.0036 

Fractional  increase  of 
capacitance  with  tem¬ 
perature  change . 0.0076 

Porosity — no  dye  penetration  after  six  hours  at  10,000 
Ibs./sq.  in. 

The  above  properties  were  measured  in  ac¬ 
cordance  ufitb  the  procedures  of  JAN-t-l2. 

Density  . . 0.116  lbs.  per  cu.in. 

Specific  gravity . 3.22 

Softening  tem^rature . 400*  C. 
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POWDERED  IRON 


INSULATION 


STANDARD  TYPE  ^powdered  iron 


INSULATION 


SPECIAL  TYPE 


Brushes —Contacts 
SIntorod  hen  Com¬ 
ponents— Carbon 
Rogalater  Discs  — 
Battery  Carbons  — 
Fixed  and  Variable 
Resistors- 
Switches,  etc.,  etc. 


Iron  Cores  for 

CHOKE  COILS 

These  popular  Stackpoie  Cores  are 
designed  for  use  with  audio 
chokes, "hash"  chokes,  r-f  chokes, 
etc.  Not  only  do  they  permit  reduc¬ 
tions  in  choke  coil  dimensions, 
but  the  iron  materially  increases 
the  "Q".  Insulated  leads  serve  as 
coil  connections  and  permit  con¬ 
venient  point-to-point  wiring. 


Standard  and  High-Frequency  Types 


Insuloled  Types 


The  screws  io  these  integrally-construaed  units 
are  insulated  from  the  iron  cores.  Thus,  the  screw 
is  kept  out  of  the  coil  field  and  "Q**  is  greatlf 
increased.  The  distributed  capacity  of  the  coil  is 
reduced  and,  in  applications  where  the  screw  is 
not  grounded,  there  is  also  a  big  reduction  in 
hand  capacity  effect.  Ask  for  Stackpoie  Engineer* 
ing  Bulletin  No.  7, 


Long  the  acknowledged  leader  in  Iron  Core 
manufacture,  Stackpoie  can  supply  practically  any 
desired  type  from  100  cycles  to  175  megacycles 
and  even  higher.  Both  the  Stackpoie  Standard  and 
High-Frequency,  types  are  produced  in  an  almost 
infinite  variety  of  shapes,  sizes,  and  characteristics 
to  match  your  needs  exactly.  Also  available  is  a 
complete  line  of  Stackpoie  High-Resistivity  Cores 
in  either  insulated  or  non-insulated  types,  and 
showing  a  resistance  of  practical  infinity.  ' 


IRON 

ORES 


n 


Afte  1945  — aCCTtONlCJ 


i 


I 

r 


rypes 

I  Core 
ily  any 
aqrcles 
ird  and 
almost 
:eristics 
)le  is  a 
f  Cores 
es,  and 


d  units  : 
t  screw , 
greatl/ 

!  coil  is 
crew  is 
tion  in 
igineer* 


rLittnrtu 


SATUtATfO  SifCVtHC  •  VAKNlSHfO  CAMBMC 


MICA  PtATE  •  VARNISNfO  Oil  TIMINO 


VARNISHED  GLASS  TUBING: 

‘Zf  rod  o  v.irinq  and  cobl.ng  sub 
**c*ed  to  h  gh  o'T'biont  lempe? 
C'u'es  —  rioment,  feS'Stor,  rbeo 
s*at  leads — this  TUPBO  pfodutt 
p'O*  des  O'’  ideot  solu*  on.  if 
’'3S  n  qH  de'ecfftc  sfreng’n  cn  j 
n'ec*ianical  properties  are  ur-'r" 
po  red  by  heof. 


ident:fication  markers: 

♦t'e  r  g  d  cperof  rig  requ > rerr ents 
cf  rrcde'n  rod  o  ♦r onsm i f fers 
n-cpe  $  ^ ed  *rcub‘#*  s^‘OOf>ng 

I'^pe'O’ive  TUP'BC  s  eeve  ond 
tab  ’rPe  'TioTners  rr.ofce  rap  d 
tree  ng  poss  Ple 


FLEXIBLE  VARNISHED  OIL 
TUBING:  hermef  coi!  y  seaU-d 

ynits  —  transformers,  choices  end 
wiring  sub)ec***d  to  Horr  d  — 
should  be  des'qned  to  .n  ude 
this  type  insulotion.  Non  hyg^o 
SCOpic  this  tubir'q  rftOiOs  its 
high  insulating  quo'ifies,  res's’s 
deterlorotion  due  *o  naoiS^ure. 


TURBO  SLEEVINGS:  simplify 
service  ond  repair  They  ore  sup¬ 
plied  in  a  full  range  of  perma¬ 
nent  colors.  Ident  1  f  cotion  end 
trocing  is  eosy  in  the  most  com 
plex  equipment. 


^..and  points  the  way  to  electrical 
insulation  economies  in  all  applications! 


«  wA. 
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Just  write  uS/  on  your 
letterhead,  for  your  copy 
of  this  valuable  booklet 
on  permanent  magnets 


#  As  a  service  to  industry. 


The  Arnold  Engineering*  Com 
pony  is  “lending  a  hand"  in 
the  distribution  of  what  Arnold 


engineers  believe  to  be  a  very 


informative  study  on  the  subject  of  permanent  magnets. 

This  39-page  book  of  permanent  magnet  theory,  de¬ 
sign  data  and  references  was  published  by  the  govern¬ 
ment.  Arnold  is  pleased  to  make  it  available  to  you  free 
of  charge  and  without  obligation.  Write  for  it  today! 


The  ARNOLD  FNGINEERING  fOMPANY 


147  EAST  ONTARIO  STREET,  CHICAGO  II,  ILLINOIS 
Specialists  in  the  Manufacture  of  ALNICO  PERMANENT  MAGNETS 
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THE  LONG  and  SHORT 


C6(4MCU0fl4' 


The  vast  extremes  in  sizes  and  design  of  modern 
Radio  equipment  call  for  components  varying  in  size  from 
this  R/C  midget  Capacitor  to  the  extra  long  five-gang 
capacitor  shown  beside  it. 

In  between  these  extremes  can  be  found  R/C 
Capacitors  in  shapes,  sizes  and  styles  covering  practically 
every  standard  application  conceivable  today.  In  addition, 
^  ijj.  •  -^^long  experience  in  matching  the  needs  of  the  armed  forces, 
Cv‘‘***  ;  ntillws  R/C  ideally  equipped  for  meeting  any  special 

®  background  founded  on  a  single  aim 
•  thaf|r^4qi£.  building  ONLY  Variable  Capacitors  and 
^  f  7f|^chamcalj  Push  Button  Tuning  Devices — building  them 
■  ao^lldl^^cled  designs — and  building  them  well. 


^VADie  CONDENSER  CO. 

CAMDEN,  N.  J. 

RADIO  CONDENSER  COMPANY,  LTD.,  TORONTO,  CANADA 
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AVIATION  RADIO 


MOBILE  RADIO 


Western  Electric  has  specialized 


AM  .  BROADCASTING  •  FM 


MARINE  RADIO 


cialized  knowledge  and  its  manufacturing  techniques. 

These  wartime  microwave  developments  hold  great 
promise  for  the  future  of  communications  and  tele¬ 
vision  transmissions. 

From  the  audio  band  and  extending  through  the  ‘ 
many  sei-vices  in  the  radio  frequency  spectrum  up 
to  the  frontiers  of  super  high  frequencies,  count  on 
Western  Electric  equipment  to  lead  the  way! 


During  the  7th  War  Loan  Drive, 
buy  bigger,  extra  War  Bonds  I 


'Vi. 


SOUND  SYSTEMS  TELEVISION  SOUND  MOTION  PICTURES 

knowledge  in  all  of  these  fields 


COMPONENT  PARTS 
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with  “Controlled  Performance” 


Speaker  measurements  are  made  in  a  com¬ 
plete-  and  modern  laboratory  under  the 
close  supervision  of  veteran  speaker  engi¬ 
neers.  Careful  attention  to  every  detail  of 
product  design  and  use  of  the  ultimate  in 
accurate  measuring  instruments  has  resulted 
in  the  development  of  the  BEST  "controlled 
performance"  loud  speakers. 


Each  BEST  loud  speaker  is  subjected  to  a 
variety  of  most  exacting  tests  before  it  may 
be  released  for  delivery.  Because  of  the 
pre-eminent  part  quality  and  performonce 
play  in  our  speakers,  vre  maintain  inspec¬ 
tions  at  each  stage  in  production  beginning 
with  raw  material  checks,  continuing  with 
inspections  after  each  operation  and  end¬ 
ing  .only  after  final  testing  of  the  finished 
product.  No  test  is  overlooked  . . .  nothing 
is  left  to  chance.  For  BEST  Alnico  5  loud 
speakers  are  designed  to  give  "controlled 
performance"  and  they  are  not  approved 
unless  they  justify  the  name  BEST.  We  invite^ 
your  inquiry. 


BEST  MANUFACTURING  CO.,  INC. 

Electronic  and  Sound  Reproducing  Equipment 
1200  GROVE  STREET  •  IRVINGTON  11,  N.  J. 
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THANKS  TO  ADVANCCD  capacitor  engineering,  small 
compact  capacitors  with  a  variety  of  bracket  arrange¬ 
ments  and  sturdy  screw-type  terminals,  are  available 
for  suppressing  noise  from  generators,  inverters,  motors 
and  other  equipment. 

C-D  has  a  complete  line  of  radio-noise  capacitors  and 
filters. 

They  can  be  mounted  in  any  position  and  will  operate 
over  a  temperature  range  of  plus  85®  to  minus  55®C. 
Ratings  are  .01  mfd.  to  0.5  mfd.  100  V.D.C.  and  .01 
mfd.  to  .25  mfd.  500  V.  A.C.-D.C.  in  the  types  illus¬ 
trated.  Other  types  are  available  for  every  noise  sup¬ 
pression  problem. 

Cornell-Dubilier  engineers  will  be  glad  to  advise  on 
the  selection  of  these  and  other  types  of  capacitors  and 
filters  for  noise  suppression.  Write  for  information. 
Cornell-Dubilier  Electric  Corporation,  South  Plainfield, 
N.  J.  Other  plants  at  New  Bedford,  Brookline,  Wor¬ 
cester,  Mass.,  and  Providence,  R.  I. 

CORNEUDUBILIER 
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Johnny  Gets  a  Gun 

Old  AMERICAN  PHIUIPS  SCREWS... 


AMERICAN  SCREW  COMPANY,  PROVIDENCE  1,  RHODE  ISLAND 


Discard  slow  hand-driving  on  your 
screw  assemblies.  Arm  your  workers 
with  American  Phillips  Screws  .  .  . 
which  fit  onto  the  4-winged  bits  of 
power-drivers  as  straight  and  firm  as 
fixed  bayonets.  Then  watch  output 
soar,  while  costs,  spoilage  and  rejects 
dive!  For  even  unskilled  workers  can 
drive  these  self-aligning  American 
Phillips  Screws  with  bullet-like  speed 
and  accuracy,  straight  to  the  mark, 
every  time.  No  fumbling,  no  scarred 
work-surfaces,  no  crooked  or  broken 
screws.  Time  savings  climb  as  high  as 
50%  over  slotted  screws. 

And  here's  another  advantage  over  slotted 
screws:  Where  stress  is  a  factor,  the 
allowable  load  (in  pounds  per  screw) 


is  far  greater  with  Phillips  .  .  . 
greater,  according  to  tests  in  one  of  tht 
biggest  bomber  plants  in  this  country. 

All  these  advantages  sum  up  to  one 
plain  fact :  For  any  screw-driving  job,  in 
small  shop  or  large  plant,  American 
Phillips  Screws  cost  least  to  use.  And 
American  adds  extra  savings  by  its  in¬ 
dividual  inspection  of  screw  heads, 
threads,  and  points  .  .  .  also  by  auto¬ 


matic  weigh-count  that  assures  full 
quantity  in  every  order.  Try  American 
Phillips  Screws  on  your  own  assemblies. 
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The  Standard  Products  Co.,  manufacturers  of 
thermo-plastics,  thermo-setting  plastics,  molded 
mechanical  rubber  goods,  metal  stampings,  glass 
run  window  channel,  munitions  and  automobile 
hardware,  have  compiled  a  comprehensive  brochure 
of  their  diversified  manufacturing. 

The  new  Standard  Products  Co.  Catalogue  is 
profusely  illustrated  and  offers  many  ideas  to  man¬ 
ufacturers  in  the  use  of  plastics,  steel  stampings, 
and  molded  rubber. 


I  f'andani 

I  Co-.  S, 


^ame 


_  Street 


TRONICS 


General  Offices  and  Research  Laboratory 
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THE  STANDARD  PRODUCTS  COMPANY 


^5  Boulevord  Bldg. 


Woodward  Ave.  at  E.  Grand  Blvd. 


Detroit  2,  Mich. 


■■ 


A  TOTAl  OF 


WEST  N.  y. 


Prominent  engineers,  consistently  show 
their  preference  for  Solar  Capacitors.  Solar 
pledges  continued  production  of  superior 
quality  capacitors  to  merit  that  preference. 
Solar  Manufacturing  Corporation, 
285  Madison  Avenue,  New  York  17,  N.  Y. 
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A.  H.  Brolly . .  .  Chief  Engineer  of 
Television  Station  WBKB,  Chicago, 
adjusts  the  grid  circuit  of  the  Ejmac 
304-TUs  in  the  Class  B  linear  stage 
of  the  video  transmitter. 


Mr.  Brolly  calls  attention  to  the  Eimac 
1000 -T’s  in  the  final  stage  of  the  Audio 
FM  Transmitter  which  operates  at  65.75 
megacycles.  It  is  a  very  stable  amplifier 
of  good  efficiency. 


The  video  transmitter  operates  at  61.25  megacycles; peak 
power  output  is  4  KW'  which  provides  a  television  service 
throughout  metropolitan  Chicago  and  reaches  suburbs 
out  to  35  miles  or  more. 


Eimac  l52~T’s  are  used  in  the  modulated  stage  and 
304~T’s  in  the  first  Class  B  linear  amplifier  of  the  video 
transmitter. 


Grid  modulation  is  employed  at  WBKB  and  a  broad  band 
of  frequencies  must  be  passed  in  all  stages  following  the 
modulated  amplifier.  Multiple -tuned  resistance  loaded 
coupling  circuits  are  used  between  stages. 

Performance,  stability,  dependability  are  good  reasons 
why  Eimac  tubes  are  to  be  found  in  the  key  sockets  of  the 
outstanding  new  developments  in  Electronics.  Balaban  & 
Katz,  owners  of  television  station  WBKB  of  Chicago, 
offer  potent  confirmation  of  the  fact  that  Eimac  tubes  are 
6rst  choice  of  leading  Electronic  Engineers  the  world  over. 

FOLLOW  THE  LEADERS  TO^tf  ^  ^ 


£  f.  Cawthon  and  W.  R.  Brock  are  operating 
he  station  which  has  been  broadcasting  tele- 
programs  with  the  present  equipment 
ttnce  1942  and  began  operation  on  a  com¬ 
mercial  schedule  in  October,  1943- 


ELECTRONIC  TELESIS-/«//r  illustrated. 
Send  for  a  copy  now.  The  Science  of 
Electronics  written  in  simple  language. 
You’ll  find  it  of  valuable  assistance  in 
explaining  electronics  to  the  layman. 
No  obligation. 


EITEl-McCUlLOUGH,INC.,1032  San  Matt*  Avt.,  Son  Iruno,  ColH. 
Fkintf  lo<at«d  at:  San  Iruno,  California  and  Salt  lako  City,  Utah 
Export  Agents ;  f razor  t,  Hanson 
301  Clay  Stroot,  San  Francisco  II,  California,  U.S.A. 
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Push  Button  Switch 

[‘!s  Sure  (Control  for 
iO!S  or  Little  Instruments 


jVlallot 


CIRCUITS 


20021 


PUSH  BUTTON  SWITCHES 


70031 


7004: 


need  from  the  Mallory  catalog.  Your  nearest  Mallory 
Distributor — who  has  a  stock  of  standard  switches — will 
gladly  furnish  you  with  a  copy  of  this  useful  catalog, 
which  lists  1646  precision  items.  Or  write  us  today. 


Eight  different  circuit  combinations  permit  a  wide 
variety  of  applications  for  this  Standard  Mallory 
Push  Button  Switch — from  remote  controls  for  huge 
industrial  machines  to  operation  of  small  laboratory 
test  instruments. 

Each  circuit  combination  of  this  Mallory  sw  itch  is  avail¬ 
able  in  either  a  locking  or  a  non-locking  type.  Locking 
types  keep  the  circuit  closed  until  the  button  is  pulled 
out.  Non-locking  types  maintain  contact  only  w'hile  the 
button  is  held  depressed. 

Special  construction  features  provide  improved  electrical 
characteristics  and  assure  long  operating  life.  The  switch 
frame  and  bushing  are  nickel-plated  brass.  Low-resistance 
contacts  are  silver.  Contact  springs  are  nickel-plated 
phosphor  bronze. 

Select  the  push  button  or  circuit  selector  switches  you 


P.R. MALLORY  a  CO.  Inc 
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COMPRESSOR  AMPLIFIERS 


BY  PRESS  WIRELESS 


RAPID  COMPRESSION 

FLAT  COMPRESSION 
CHARACTERISTICS 

FAST  COMPRESSION 
RELEASE 

LOW  DISTORTION 

LOW  NOISE  LEVEL 
FREQUENCY  RESPONSE 
AMPLIFICATION 

Standard  19  Inch 


Less  than  0.5  millisecond 

Output  rises  only  2.5  db  for  20  db  input  above  compression 
threshold 


250  and  750  milliseconds 

or  less  below  compression  threshold 
Less  than  1Vi%  with  15  db  compression 


60  db  below  output  level  at  compression  threshold 


Within  ±1  db  from  50-10,000  cps. 

45  db 

Rack  Mounting 

Operates  from  110/115  volts,  50/60  cycles  AC 
Available  in  strict  priority  sequence 
Send  for  free  data  sheet 


OPPORTUNITIES 

Opportunities  in  present  & 
postwar  work  for  Senior 
and  Junior  Graduate  Engi¬ 
neers. 

Phone,  call  or  write,  stating 
experience,  education,  etc. 
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'Sx^-O  rd  i  n  a  ry 
CRAFTSMANSHI 


The  stamp  of  craftsmanship  in  th 
manufacture  of  Cook  relays  stor* 
in  the  drafting  room.  It  is  there  the 
careful  drawings,  such  as  the  oc 
companying  illustration,  are  pre 
pared.  From  this  drawing  through 
the  specification  of  the  best  oik 
highest  grades  .of  materials,  preo 
sion  manufacture  of  all  parts,  thi 
careful  assembly,  and  the  rigid  tef 
ing  of  the  completed  relay,  ever- 
step  along  the  way  is  an  operotio' 
in  which  Cook  craftsmen  take  pride 
The  relay  illustrated  is  one  of  tl» 
series  of  small  Cook  re 


Cook  relays  are  designed  and  en¬ 
gineered  in  modern  laboratories  by 
engineers  who  have  the  finest  pro¬ 
duction  and  testing  equipment  at 
their  disposal.  Fine  equipment  in 
itself,  however,  is  not  always  the 
basis  of  good  engineering.  The  men 
in  Cook  laboratories  must  also  qual¬ 
ify  by  possessing  sound,  practical 
and  theoretical  engineering  princi¬ 
ples.  These  principles  are  not  only 
prevalent  in  the  men  in  our  labora¬ 
tories,  but  are  also  characteristics 
of  our  entire  staff  of  field  engineers. 
These  are  the  men  located  through¬ 
out  the  principal  cities  in  the  United 
States  and  Canada,  who  are  at  your 
disposal  when  any  relay  problems 
present  themselves. 


Sion 


new  ‘‘400 
lays.  It  is  l-7/16"L.  by  1-5/1 
by  1  -7/ 1 6"  H.,  operates  normal  ct 
voltage  of  28  volts.  Will  operate s 
1 4  volts  and  maintain  proper  co^ 
tact  pressure  over  30  grams.  Op**- 
ating  time  less  than  1 0  millisecondi 
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Utah  Speakert:  More  than  20  million 
Utah  speakers  have  been  made  Jor  radio^  and  public  address  systems. 


HO  GUHSSWORK  HERH! 


The  manufacture  of  electronic  devices  and  speaker  are  likewise  made  at  Utah,  to  Utah’s 

radio  parts  is  an  exacting  job.  It’s  a  precision  specifications.  You  see,  every  single  phase  in 

job  and  Utah  does  it  to  a  plus  degree.  Take  the  manufacture  of  Utah  is  guess-proof  .  ;  . 

the  loud  speaker  for  instance:  Utah’s  “preci-  tool  making,  welding,  punch  press,  electro- 

sion-plus”  methods  go  ’way  back  to  the  buy-  plating,  and  all  the  other  steps,  to  the  ship- 

ing  of  raw  materials  that  make  the  speaker.  ping  of  the  final  finished  product.  Check,  re- 

They  go  even- further.  check,  test  •  •  •  supervise  are  Utah  words. 

The  tools  used  in  the  manufacture  of  the  Here  Utah  workers  (with  Utalins*  back  of 

’em)  know  their  value.  Know  they  make  for 
“precision-plus”  performance — the  proof  of 
Utah  quality. 

*Utah’8  Ilelpt^rs 

UTAH  RADIO  PRODUCTS  COMPANY,  820  ORLEANS  ST^  CHICAGO  10,  ILl, 

VtahElectronica  (Canada) Ltd. tSOOChamblyRoadt Longueuil, Montreal (23)  P.Q.»  Ucoa Radio,  S.A.,Miaiones 48, Buenoa Aires 
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INSUROK  e«t.  eo.t. 


for  lAotiograph  of  Cl 

least  $2.50  I 

“Creslnaheadofa«.ouon  ^ 

!L-thanksto.he  use 

Mo.aea 

rsSK;.keeove.^ 

,NSUROK.ThecombmaUonh 

flvwheel  which  operates  *  P 
“  fly*”*®  film  autter  and 

cialhqot  distortion, 

prevent  annoying  tone 

atnv  industrial  appl'- 


Chicago! 

ttvci  IROK  Precision  Plastics- with 

INSURU!v  tlielectrtc 

,heir  high  mech.„>c 

strength,  «?*»««' 

‘'''"""tt^remers  with  unusual 
"r  nd  efficiency.  INSIIROK 

A,  to  go  to  work  (or  you  on. 
1  is  ready  to  g  products. 

1  your  present  or  P“ 

,  Write  Richardson  Plastic 
for  complete  information. 


S,^nAln.re:Ce'n^ 

housing  ,k!^I1R0K  cover. 

^  Qfjicago,  lH- 

used  h  Utotiogreph.  One  g 


P'tee&Uon'PiauUeA 


‘f/Xe  RICHARDSON  COMPANY 


‘/IFLROSE  PARK.  ILL  N  E  W  B  R  U  N  S  W  I C  K  .  N  J  F01JNDtDIH6R 

DFfROIT  OFFICE  6-252  G  M  BUILDING  DETROIT  2 


LOCKIANL)  CINCINNATI  15  OHIO 
CLEVELAND  OFFICE  ,26- 7  PI  V  M  O  U  T  H  Bro^""  ClTv  EL  A  N  D '  O  M  I  r  ^  ^  ^  ^  "  “  "  "  ^  ' 


Maximum  efficiency  of  electrical  windings  can 
only  be  obtained  with  the  correct  combination  of 
insulating  materials.  Pedigree  Insulating  Varnishes, 
as  manufactured  by  The  P.D.  George  Company,  com¬ 
pensate  for  the  deficiencies  of  the  other  material  in 
the  combination  and  insure  superior  performance. 

There  is  a  “balanced”  Pedigree  product  for  every 
electrical  application,  providing  excellent  mechani¬ 
cal,  chemical,  thermal,  and  electrical  protection. 

The  I.  M.  C.  engineer  is  qualified  to  consider 
the  operating  requirement  and  processing  facili¬ 
ties  after  which  the  correct  product  providing  the 
longest  life  is  recommended. 

A  copy  of  the  latest  catalog  of  The  P.  D.  George 
G>mpany  and  the  latest  descriptive  data  on  all  of 
the  standard  Pedigree  Insulating  Varnishes  is  avail¬ 
able  on  request.  Investigate  the  products  with  a 
Pedigree. 


Mocallcn  Mica  Products  —  Varfsx  Vamishsd  Cloth  and  Tapes  — 
Vorslot  Combination  Slot  Insulation  —  Varnished  Silk  and  Paper — 
Rberplas  Electrical  Insulation  —  Manning  Insulating  Papers  and 
Press  Boards  —  Dow  Coming  Silicones  —  Dieflex  Varnished  Tubings 
end  Saturated  Sleevings  of  Cotton  and  Fiberglas  —  National  Hard 
Fibre  and  Fishpaper — Phenolite  BakelHe  —  Adhesive  Tapes  — 
Asbestos  Woven  Tapes  and  Sleevings  —  Cotton  Topes,  Webbings, 
end  Sleevings  —  Wood  Wedges. 


SUnCE  Tl  JOlinCTIIfK  il  TIE  MIDIUI 


'Ar  CHICAGO  6  •  5 6 5  West  Washington  Blvd 
■k  CLEVELAND  14  •  100 S  Leader  Building 
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SYLVANU  ISSUES  NEW  BOOKLET  ON  PUBLICS 
POST-WAR  WANTS  IN  RADIO  AND  TELEVISION 


Summarizing  the  results  of  a  recent  nation¬ 
wide  survey,  a  new  booklet,  “They  Know 
What  They  Want,”  is  now  being  widely 
distributed.  This  survey  was  conducted  by 
one  of  America’s  leading  market  research 
Diganizations— at  the  request  of  Sylvania 
Fdectric’s  Sales  Research  Department. 


^our  lates 
has  shot 
Wave/ 


CIRCULATION  AMON( 
CONSUMERS 


V«u  have  abort  «av«  band  on  your 
latest  setf  . 


Ho*  do  you  consider  the  perfom- 
anoe  of  your  latest  set? 


I  lie  booklet  is  being  mailed  to  consumers 
in  response  to  inquiries  stimulated  by 
questionnaire-type  advertisements  appear¬ 
ing  in  national  magazine-^.  Through  these 
advertisements  Sylvania  Electric  is  con¬ 
tinuing  its  study  of  public  preferences 
in  radio  sets.  Public  distribution  of  the 
booklet  is  expected  to  be  helpful  in  main¬ 
taining  the  ])opular  interest  in  post-war 
railio  sets-  wiiich  has  been  created  by 
Sylvania’s  advertising. 


Poor 


spit*  of  «moh  wartlB*  short  ^ 
*#»•  broadoastlns,  opr  survoy  sho*»;i^;p>f?^, 
'you  hardly  •var  tuue  in  on  it  I  -  ;; 


Propheoyi  You'll  like  the  new  post' 
var  radios  even  better! 


,..AnaVt«»« 
yihotvo'*'* 
oboo»  *»»' 


VALUE  TO  INDUSTRY 


In  addition,  “They  Know  W hat  They  Want*' 
is  being  widely  circulated  among  the  elec¬ 
tronic  equipment  manufacturing  industry  . 
Providing  a  convenient  digest  of  the  pub¬ 
lic’s  desires,  the  booklet  should  prove 
helpful  to  set  manufacturers  in  planning 
post-war  designs  that  will  appeal  tu 
buyers’  tastes. 

Copies  of  the  booklet  are  available  oii 
request  to  set  manufacturers  for  distribu¬ 
tion  to  their  engineering  departments  and 
sales  forces.  A  more  complete  and  detailed 
presentation  of  the  survey  findings  has 
also  been  prepared,  and  will  be  shown  to 
interested  manufacturers  on  request  to 
the  nearest  Sylvania  sales  office. 


If  your  radio  has  push-button  tun¬ 
ing,  what  do  you  think  of  it? 


Could  be  inproved 


Post-war  radios  will  doubtless  have 
quicker,  easier  push-buttcn  tuning. 


/fere  is  a  typical  two-page  spread  from  the  booklet  “They 
Know  What  They  Want”  which  summarizes  the  results  of 
a  nation-wide  survey  of  public  preferences  in  radio  sets. 


SYLVANIAJTELECTRIC 


MAKERS  OF  RADIO  TUBES;  CATHODE  RAY  TUBES;  ELECTRONIC  DEVICES;  FLUORESCENT  LAMPS.  FIXTURES,  ACCESSORIES:  INCANDESCENT  LAMPS 
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Meyercord  Decal  Name  Plates  are  the  accepted  prac 


tice  today;  an  established  combat-tested  routine  for 


such  precision  equipment  as  cameras,  radar,  com 


bat  communications,  optical  devices  and  other  fine 


products.  Types  C  and  G  Decals  are  commonly 


applied  to  crinkle,  aluminum,  federal  gray  enamel. 


and  practically  any  easy  or  difficult  finish. 


In  properly  evaluating  Meyercord  Decal  Name 


Plates  bear  in  mind  that  to  “color”  and  “clarity’ 


must  be  added  speed,  economy  and  a  total  lack  of 


“edges”  to  catch  dirt.  No  holes  need  be  bored  for 


Decal  Name  Plates  and  the  indication,  trademark. 


chart,  direction  or  diagram  is  permanent  and  positive. 


Both  for  your  priority  and  postwar  requirements 


plan  for  modern  economical  Meyercord  Decals  for 


Wiring  Diagrams,  Lubricating  Guides,  Operating  In 


structions.  Stowage  Charts,  Spare  Parts  Listings;  Com 


munication  Designations,  Trademark,  Name  Plates, 


etc.  Free  designing  service.  Write  Department  9-6 


THE  MEYERCORD  CO 


CHICAGO  44,  ILL 


World's  Largmst  Manufacturor  of  Docalcomania 


, , ,  and  ^Aemf 


MEYERCORD  DECALS 
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In  ignitron  rectifiers  .  .  .  and  in  many  types  of 
industrial  and  radio  tubes  .  .  .  "National”  elec¬ 
tronic  graphite  is  used  for  anodes  and  other 
tube  components  because  of: 

1  •  Purity  higher  than  any  other  anode  material. 

2.  Greater  energy  dissipation,  permitting  high¬ 
er  tube  ratings. 

3.  Higher  permissible  operating  temperatures 
than  with  other  anode  materials,  allowing 
wider  range  of  applications. 

4.  Low  expansion  characteristics  and  absence  of 
distortion  and  warping. 

5.  Close  dimensions. 


6.  Ease  of  machining,  providing  more  latitude 
of  design  and  construction. 

7.  Light  in  weight. 

In  addition,  the  reduction  of  heat  lessens  the 
tendency  of  other  tube  parts  to  warp,  while  the 
structural  strength  of  "National”  electronic 
graphite  gives  added  assurance  against  breakage 

from  vibration  and  shock. 

\ 

Representatives  of  National  Carbon  Com¬ 
pany  will  gladly  consult  with  you  in  the  design 
and  on  the  advantages  of  "National”  electronic 
graphite  for  components  of  any  type  of  tube. 
Inquire  at  our  nearest  Division  Office.  * 


The  registered  trade-mark  "National”  distinguishes  products  of  National  Carhon  Company.  Inc. 

NATIONAL  CARBON  COMPANY,  INC. 

Unit  of  Union  Carbide  and  Carhon  Corporation 

Qffl 

General  Offices:  30  East  42nd  Street,  New  York  17,  N*  Y. 

Division  Sales  Offices:  Atlanta,  Chicago.  Dallas,  Kansas  City,  New  York,  Pittsburgh,  San  Francisco 

KEEP  YOUR  EYE  ON  THE  INFANTRY...  THE  DOUGHBOY  DOES  IT! 
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feyeo  Reasons  Why 


NAT  ON AL”  GRAPH  TE 


Mercury  arc 


rectifier 


anode  and 


^  By  the  persevering  research 

A  of  Signal  Q)rps  Mycologists 

at  Squier  Laboratories,  Fort 
Monmouth,  the  enemy’s 
^  most  powerful  ally,  fungus 

growth,  was  thoroughly 
whipped!  When  reports  came  in  that  myriad 
species  of  fungi  were  literally  and  quickly 
destroying  our  communications  ^uipment, 
Squier  Laboratories  attacked  the.  problem  by 
duplicating  jungle  conditions  at  Red  Bank,  New 
Jersey.  At  the  same  time  RAULAND  became  the 
first  manuhicturer  to  build  its  own  jungle  lab¬ 
oratory  to  study  at  first  hand  the  destructive 
effeas  of  fungus  growth  on  elearonic  equip¬ 
ment  These  efforts  soon  led  not  only  to  the 
correa  "anti-fungus  treatment”  for  communica¬ 
tions  equipment  but  to  a  complete  tropical- 
ization  program  which  helped  pave  the  way 
for  the  decisive  victories  which  followed. 


Ml  i  uucago  To  study  the  vital 

W'lvA  n  problem  of  fungus  destruction  at 
**  close  hand,  rauland  engineers  cre¬ 

ated  a  miniature  jungle  in  our  own  laboratories! 
Early  in  1942  they  built  a  large,  glass-enclosed  air¬ 
tight  cabinet  (pictured  above) . . .  filled  it  with  the 
dripping  wetness  of  saturated,  super- heated  jungle 
air,  tropical  plants  and  lush  vegetation,  deep  rooted 
in  mossy  loam.  Into  this  "torture  chamber"  went 
RAULAND  Communications  equipment  ...  to  finally 
emerge  with  the  correct  anti-fungus  answers.  A 
typical  example  of  rauland  engineering  thorough¬ 
ness  in  making  certain  that  its  precision  electronic 
instruments  serve  dependably  under  even  the  most 
adverse  conditions. 


SCR-694  IS  ANTI-FUNGUS  TREATED 

Veteran  of  many  U.  S.  invasions,  the  RAULAND 
SCR~694  Transmitter' Receiver  has  battle- 
proved  itself  under  all  operating  conditions. 
Compact,  light-weight  (22  lbs.),  waterproof, 
fungus  proof,  this  highly  versatile  and  effi¬ 
cient  two-way  radio  serves  in  vehicles,  as  a 
portable  ground  station  or  front  line  com¬ 
mand  post.  Ideally  adapted  to  either  jungle 
or  sub-zero  operation. 


exCERPTS  PROM  FIELD  REPORTS, 

FROM  THE  PACIFIC:  "during  a  rainstorm  th»  SCR-694’* 
war*  fhconly  tats  in  ana  taction  that  ramainad  oparativa." 

FROM  ITALY:  "An  SCR-694  sat  was  jnountad  in  a  ii-ton, 
4x4,  for  damonstration  purposat  during  instructional 
tours.  In  tha  two  months  of  traval  ov*r  typically  rough 
Italian  tarrain  visiting  various  units  to  ba  instructad,  at 
no  tima  was  this  sat  found  to  ba  inoparativa." 

FROM  AIR-BORNE  SOURCE;  "on*  sat  (SCR  694)  landad 
in  a  straam  of  watar  and  although  complataly  tubmargad 
(tima  undatarminad)  workad  normally." 


694  TRANSMITTfR-RECEIVM 


EUctroneering  is  our  business 


Moio 
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\fW  MALLORY  POTENTIOMETERS 
Provide  Precision  Control  for  the  Electronic  Pilot 


CAPABLE  ot  inakiii^  more  than  flight  ohms,  2  to  9  watts.  Single  and  mul 

corrections  per  minute,  the  el(*ctronic  uith  or  without  AC  switch, 

automatic  pilot  made  by  Minneapolis-Honey - 
well  Regulator  Co.  has  helped  thousands  of 
four-engined  bombers  to  hit  targets  accurately 
and  then  fly  home  safely.  Dependable,  precise 
performance  of  the  autopilot  has  been  possible 
because  it  is  built  with  precision  parts  such 
as  wire-wound  Mallory  Potentiometers. 

Ill  precision  instruments,  communication, 
lest,  laboratory,  medical  and  industrial  elec¬ 
tronic  and  electrical  equipment  .  .  .  potenti¬ 
ometers  and  volume  controls,  variable  and 
fixed  resistors  made  by  Mallory  are  standard 
equipment.  Engineers  specify  these  Mallory 
precision  parts  because  of  their  sturdy  con¬ 
struction,  efficient  design  and  excellent  elec¬ 
trical  characteristics  under  all  operating 
conditions. 

Variable  Wire-Wound  Resistors  —  Available 
in  three  standard  types,  from  0.5  to  150,000 


iltiple  units, 


In  standard  and 


Variable  Carbon  Resistors 

midget  types  from  5000  ohms  to  9  megohms. 
Noiseless  in  operation.  Rugged  terminal  con¬ 
struction  and  improved  resistance  to  humidity. 


Fixed  and  Adjustable  Wire-Wound  Resiston 

— Available  from  1  to  100,000  ohms  and  10 
to -200  watts.  Maximum  wattage  dissipation. 


Resistors 
switches, 
power  suppi: 
electrpnic  parts 
est  Mallory  distributor.  Ask  him  for  your  copy 
of  the  Mallory  catalog,  or  write  us  today. 

Make  it  a  policy  to  consult  Mallory  for 
engineering  assistance  tchile  your  de¬ 
signs  are  still  in  the  blue  print  stage. 


,  volume  controls,  capacitors, 
jacks,  plugs,  vibrators,  rectifiers, 
;ies  and  other  precision  standard 
are  available  from  your  near- 


P.  R.  MALLORY  &  CO.,  Inc.,  INDIANAPOLIS  6,  INDIANA 
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ZIRMCT  is  easily  spot  weld, 
tantalum,  molybdenum,  mcke 

corrosion  resistant. 


1.  ZIRMET  may  be  usea  m  »  j 
tubes,  including  mercury  rec 

2.  ZIRMET  is  more  than  99.9® 

ductile  zirconium. 

3  ZIRMET  is  non-volatile,  p 
clear  glass  tubes. 

4.  ZIRMET  is  a  superior  getter. 

5.  ZIRMET  is  easy  to  use. 

6.  Only  H  sq.  m.  of  •^3'' 

sheet  required  for  continue 
in  usual  tubes,  costmg  bu 
per  tube. 


8.  ZIRMET  is 


10.  ZIRMET  is  a^ 

or  rod. 


NOW  REDUCED  IN 

50%  OF  1944  LEVEL! 


n.  ZIRMET 
PRICE  TO 


^riUoru.irtford.taU.-xtl'""^ 


iston 

nd  10 

at  ion. 


Discharge  end  of  a  magnetic  separator  in 
the  Foote  plants.  This  machine,  believed  to  tlK 
one  of  the  largest  of  its  type  in  existence,  is  W 
typical  of  the  modern  equipment  spearheading^ 
Foote’s  experience  in  processing  ores,  minerals, 
alloys  and  chemicals. 


/>  Afwa/nir/  O/vS 


PHIlADiirniA  •  ASBBSTOS  •  EXTON,  PENNSYLVANIA 
Norn*  Offiett  1617  SUMMER  STREET,  PHILADELPHIA  3,  PA. 

Watt  Com#  Raprj  OrHIia  Cliaiwicwl  C«.«  Son  fmteiteo,  Calit.  •  fngfijfc  Raprj  Emtl  1.  Wedman,  lirf.,  loitSom, 


y  A 
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SUc*  IMi  lb« 
Com* 

p«ny  has  inaiA* 
taiaad  a  24  hour 
day  schadula  pro* 
docing  importaaf 
war  matarial. 


fJvVemfiuue  conductor  and  non-conductor 

IN  ONE  PIECE 


205  WMt  19th  Sfr««( 
Hmw  Yoric  11,  N.  Y. 


COMPANY 


Metaplast  Process  Patented  and  Licensed 
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NQTHING  LOCKS  LIKE  A  SPEED  NUT 


SPEED  NUTS  are  the  only  fastening  devices  that 
provide  a  COMPENSATING  thread  lock  and  a  SELF¬ 
ENERGIZING  spring  lock.  TWO  distinct  forces  are 
exerted  on  the  screw,  as  the  SPEED  NUT  is  tightened. 

First,  a  compensating  thread  lock,  the  two 
arched  prongs  moving  inward  to  engage  and  lock 
against  the  root  of  the  screw  thread.  These  free- 
acting  prongs  compensate  for  tolerance  variations, 
and  function  perfectly  on  oversize  or  undersize 
screw  or  bolt  threads. 

Second,  a  self-energizing  spring  lock,  ere- 
oted  by  the  compression  of  the  arch  in  both  the 


prongs  and  base.  The  combined  forces  of  the 
thread  lock  and  spring  lock  definitely  eliminate 
vibration  loosening. 

SPEED  NUTS,  proven  in  pre-war  commercial  in¬ 
dustry  and  now  boosting  the  production  of  military 
airplanes,  are  ready  to  assist  you  in  the  assem¬ 
bly  of  post-war  metal,  plastic  or  wood  products. 
Literature  is  available  on  over  3000  shapes  and 
sizes,  for  standard  or  special  assemblies. 


TINNERMAN 

2106  Fulton  Rood 


PRODUCTS  INC. 

Cleveland,  Ohio 


Em.  U.  %,  rwk  OR. 
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SENSITIVITY 


AND  OTHER  C  a  N  TROL  DEVICES 


AUTOMAT  I  C 
ELECTRIC 


CONTACT 

PRESSURE 


DEPENDABILITY 


DURABILITY 


COMPACTNESS 


VERSATILITY 


•  When  you  need  a  relay  that’s  sensitive  enough  to 
operate  on  minute  current,  yet  has  the  high  contact 
pressure  needed  for  perfect  closure,  you’ll  find  the  Auto¬ 
matic  Electric  Class  "B”  Relay  worth  investigating. 

If  you  need  a  relay  that  will  switch  many  circuits,  yet 
is  compact  enough  for  multiple  mounting  in  small 
space,  you’ll  find  Class  **B”  the  perfect  solution. 

Or  perhaps  you  are  interested  in  extra  durability, 
for  long  service  under  tough  conditions.  Then  you’ll 
need  the  in-built  quality  for  which  Class  "B”  has 
become  famous. 

No  other  relay— even  in  the  Automatic  Electric  line- 
can  give  you  a  greater  combination  of  all  these  essential 
qualities.  Get  the  full  story  on  Class  "B”— one  of  the 
forty  basic  types  described  in  the  A  itomatic  Electric 
catalog.  Ask  for  your  copy  of  Catalog  4071. 


CHECK  THESE  FEATURES 
of  the  New  Class  "B”  Relay 

hKhp»Hd»Ht  Twin  Contocft— for  dap^ndabl* 


Efficinnt  Magnntic  CirevH—tor  ••ntitivHy 
Qnd  high  contact  prostwro. 

Uniqvn  Armah/rm  Bearing— for  long  woor 
undor  tovoro  sorvico  condMont. 

CongMcf  Dot/gn— for  importamt  savings  in 
spsKO  and  weight. 

Vorsotf/fty— Avoiloblo  for  coil  voltogos  to 
300  volts  d-c  and  230  voHs  o-c,  and  with 
capacHios  up  ta  23  springs;  also  with 
niagnotic  shielding  cover,  when  specified. 

No  other  relay  con  give  you 
a  greater  combination  of 
all  these  essential  qualities. 


AUTOMATIC  ELECTRIC  SALES  CORPORATION 
1033  West  Van  Boren  Street  •  Chicago  7,  Illinois 

w'.  ■■ In  ConcKfci:  Automatic  Ei#elH< 

'  ...  Cy.  (Canada)  Limited,  Toronie 


PARTS  >?Nt)''*'‘ASSEMBLrES  '^FOR  E  V  E  R  Y  '  El  E  C  t  R  I  C  Al  CONTROL  NEED 
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The  Teal 
^e  Sten 
Springli< 
$4  HEIN 

era  will 


Instantaneous  Action 


The  Test  Panel  shown  here,  made  by 
die  Standard  Electric  Time  Co.  of 
Springfield,  Mass.,  is  equipped  with 
54  HEINEMANN  Panel  Type  Break* 
trs  with  INSTANTANEOUS  Tr4>. 
They  ore  so  connected  that  any 
dngle  condenser  failure  will  cause 
die  group  circuit  breaker  to  open 
(ost  enough  to  avoid  creating  a 
foltage  surge  which  might  cause 
kdlure  of  the  whole  group. 


MAOHBTiC  CIRCm  SRBAKBR 
Assures  Positive  Protection 

against 

Group  Condenser  Failure 


HEINEMANN  CIRCUIT 
BREAKERS  ARE 
ENTIRELY  MAGNETIC 


Send  for  Catalog  with  Complete  Line  and  Engineering  Data 


HEINEMANN  CIRCUIT  BREAKER  CO 


Subsidiary  of  Heinemaan  Eleefrie  Co. 
Established  1888 
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Arrows  indicate  Cherry  Rivets 

Your  present  method  of  fastening  small  assemblies 
can  be  improved  by  using  Cherry  Blind  Rivets,  be¬ 
cause  these  rivets  can  be  installed  from  one  side 
of  any  blind  or  crowded  spot  by  one  workman 
without  any  bucking.  They  are  upset  with  a  pull, 
making  them  ideal  for  delicate,  light  work  .  . .  are 
applied  with  small,  lightweight  guns,  making  it 


Compact  G-35  gun  gets  into  crowded  areas 
easily. 


easy  to  get  at  tough  locations.  Cherry  Rivets  are  manufactured  in  self¬ 


plugging  and  hollow  types,  with  several  head  styles,  diameters  and  grip 
lengths  . . .  have  generous  material  thickness  and  grip  length  tolerances  . . . 
have  unusual  shank  expansion  and  exert  exceptional  clinching  force  .  .  . 
upset  in  bends,  curves,  tubes,  all  sheet  metals,  fabric,  leather,  rubber  and 
many  other  soft  or  brittle  materials. 


PUILINO 

MCAO 


NOTCM 


RIVCT 

SMANK 


ORMIO 


HCAO 


HOLLOW 


CHERRY  RIVETS.  THEIR  MANUFACTURE  A  ABc-.j-atION  ARC  COVERED  BY  U.S.  PATCNTS  ISSUED  •  PEWBIBC 


For  a  quick  picture  of  Cherry  Rivet  advan¬ 
tages  and  uses,  write  for  Manuot  0-45  and 
meta/  demonstration  panel.  Dept  A-120 
Cherry  ftiVet  Company,  231  Winston  Street, 
Los  Angeles  13,  Calif, 
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Built  in  2,  5  and  10-kw  sizes,  these 
Westinghouse  electrode  assemblies  offer  new 
convenience  and  efficiency  for  dielectric  heating 
of  plastic  preforms. 

The  assemblies  may  be  moimted  on  standard 
generators,  or  matching  networks,  and  the 
electrodes  are  interchangeable  within  the  phys¬ 
ical  limits  of  the  cage. 

Top  electrode  is  perforated  to  minimize 
moisture  condensation.  In  applications  where 
moisture  condensation  is  unusually  severe, 
warm  air  from  the  generator  may  be  bled  into 
the  cage.  This  is  easily  done  with  Westinghouse 
generators  using  air-cooled  tubes.  Top  electrode’s 
height  is  easily  adjusted  by  a  knob  on  the  cage. 
Ball  joint  and  spring  take-up  assure  positive  con¬ 
tact  between  preform  and  electrode  regardless  of 
material  and  heating  cycles.  Interlock  switches 
remove  high  voltage  from  bottom  electrode 
when  cage  is  opened. 

Available  in  electrode  diameters  from 
to  depending  on  kw  rating,  these  newest 
contributions  to  effective  radio  frequency  heat¬ 
ing  may  also  be  built  in  special  designs,  on  order. 
Ask  your  nearest  Westinghouse  office  for  the 
facts.  Westin^ouse  Electric  Corporation,  P.O. 
Box  868,  Pittsburgh  30,  Pa.  j-osiis 


P 
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RELAYS  THAT 


ON  THE  JOB! 


SIMPLE,  DEPENDABLE,  POSITIVE  ACTION 


You  can  depend  on  silent  Adlake  plunger-type  Relays  to  "make 
good"  on  every  kind  of  equipment  into  which  you  design  these 
modern,  hermetically  sealed  mercury  relays  for  timing,  load  and 
control  circuits.  May  we  co-operate  with  your  designers  by  suggest¬ 
ing  the  type  of  Adlake  Relays  best  adapted  to  your  product? 


Adlake  Relays  have  snap  action  that 
stays  "snappy.”  The  contact  mech¬ 
anism  is  hermetically  sealed  in  an 
armored  glass  or  metal  cylinder. 
No  dirt,  dust,  or  moisture  can  enter 
. . .  there  is  no  danger  of  oxidation. 


AdMM  NUd«l  1040  ...  for 
pofwl  ■•••iNiting  . . .  «vailabl« 
wMi  aMlMr  guide  or  limo  do- 
loy  action,  normally  opon  or 


|C3QiCSES| 


The  liquid  metal  mercury  contact  is 
instantaneous,  positive  in  action, 
silent,  chatter-free,  and  cannot  burn, 
pit  or  stick.  No  other  relays  are  as 
simple,  rugged  and  dependable. 
A  Write  for  bulletin. 


Quick  octing  roloyt  oro  avail- 
oblo  Mvilh  contact  rating*  up 
to  SO  omporo*  A.C.  with 
proportionol  D.C.  rating*. 


^ . 


ENtROIZfO— Cdi/  CpuUs  pbrnger 
Pdown  into  mercury.  Mercury  thus 
displaced  enters  thimble  T  through 
orifice  O.  Inert  gas  in  thimble 
gradually  escapes  through  ceramic 
plug  CP — thus  producing  the 
desired  time  delay. 


ENEROIZED— Mercury  »o»  fills 
Uiimble  T,  is  completely  levied  off 
and  mercury-to-mercury  contact 
established  between  electrodes  E 
and  EE,  Degree  of  porosity  of 
ceramic  plug  CPdetermmes  length 
of  time  delay. 


The  Adams  &  Westlake  (Iompant 


ESTABLISHED  IN  1857 


ELKHART,  INDIANA 


NEW  YOKK  •  CHICAGO 


MANUFACTURERS  OF  ADLAKE  HERMETICALLY  SEALED  MERCURY  RELAYS  FOR  TIMING.  LOAD  AND  CONTROL  CIRCUITS 
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Pr  VARNISHED  TUBINGS 
RUSTIC  TUBINGS 
'"k  INSULATING  VARNISHES 
INSUUTING  PUNCHINGS 
'•k  VARNISHED  FABRICS  AND  TAPES 
•k:  VARNISHED  PAPER 
•kr  DUPLEXED  INSUUTIONS 
■k  WIRE  MARKERS 


More  and  more,  radio  and  components  manufacturers  are  writing 
into  their  specifications  "Insulation  by  IRVINGTON".  For  IRVING¬ 
TON  provides  every  varnished  type  of  insulation  required  in  radio 
manufacture  ...  for  all  the  new  needs  as  well  as  the  old.  And  each 
product  bearing  this  outstanding  name  is  formulated  and  manu¬ 
factured  under  exacting  IRVINGTON  control ...  to  assure  'balanced' 
service  when  used  with  others  of  the  same  name.  Tlius  this  single 
specification  "Insulation  by  IRVINGTON"  assures  efficient,  long- 
lasting  protection  to  every  part;  the  kind  of  service  that  builds  and 
keeps  dealer  and  user  good-will.  Complete  cooperation  on  in¬ 
sulating  problems  involving  radio  or  any  other  type  of  electrical 
circuit  is  freely  offered.  Write  Dept.  106,  or  communicate  with  the 
IRVINGTON  distributor  in  your  territory.  . 


mVIIIGTON  PRODUOS  indude: 

Varnlnhed  Cambric  and  Tape 
Varnished  PIberglas 
Varnished  Rayon,  Nylon  and  Silk 
Plastic  Tape 
Cardollfe  Compounds 


VARNISH  A  INSULATOR  COMPANY 
Inringtoii  11,  New  Jersey,  U.  S.  A. 


HECTRONICS  — Jii/ie  1945 


How  Fedelco -Sealing  solved 

this  environment^  problem 


You  Can  Control  These  "Conditions  Beyond  Your  Control 


Radio  tran»formert  like  this,  effi¬ 
cient  under  ordinory  conditions, 
hod  been  going  bad  in  oirplanes. 
The  trouble  was  traced  to  mois¬ 
ture,  condensation  being  acceler- 
oted  by  changes  in  altitude  and 
temperoture.  Fedelco-Seoling 
solved  the  problem.  A  metal  cose 
was  designed  to  fit  the  original 
^  ’’mounting  — one  requirement; 
lends  were  brought  through  sealed 
terminals  in  the  base,  and  the 
‘mUcover  was'  seoled  on;  Then  the 
case  wos  exhousted,  refilled  with 
dry  air,  and  sealed  permanently, 
^ ‘^ending  moisture  troubles. 


’’‘  ENVIRONMENT  may  cause  trouble 


Fedelco-Seoling  protects  apparatus  from  environment 

To  insure  the  long  life  and  imfailing  performance  you  build  into 
your  product,  insure  its  Environment -Free  operation,  with 
Fedelco-Sealing.  By  this  process,  an  electrical  or  mechanical 
device  is  sealed  into  an  air-tight  housing,  which  can  be  exhausted, 
and,  if  desired,  filled  with  dry  air  or  inert  gas,  at  atmoepheric, 
lower,  or  higher  pressures. 

Ship  your  product  to  us  and  we  w  ill  Fedelco-Seal  it  for  you. 

Or  you  can  Fedelco-Seal  your  own  products,  in  your  plant,  with 
our  methods  and  our  equipment.  Get  details  on  this  new  and 
progressive  method  now — from  any  of  the  offices  listed  below. 


* 


Federal  Electric  Company^  Inc. 

8700  South  State  Street,  Chicago  19,  Illinois  •  Phone:  VINcennes  5300 


I 


E.  B.  Mathewson  Company,  sales  agents  •  612  North  Michigan  Avenue,  Chicago  11,  Illinois  •  Phone  WHItehall  4822 

Sales  offices:  New  York  17,  N.  Y.  —  Graybar  Bldg.  •  Chicago  11,  Hi. —  612  N.  Michigan  Ave.  •  Philadelphia  7,  Pa.  Reel  Estate  Trust  Bldg 
Kansas  City  8,  Mo.  2017  Grand  Ave.  •  Atlanto,  Ga.  •  Troy,  N.  Y.  — 17  Bonk  Street 


J 
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taken 


Have  Bee 


ere<.»  S*'"*** 


Through  full  utilization  of  new  war>time 
advancements  in  production  methods,  manu¬ 
facturing  facilities,  and  engineering  tech¬ 
niques,  Jefferson  Electric  is  prepared  to  meet 
tomorrow’s  transformer  needs  with  a  product 
capable  of  maximum  application  to  postwar 
technical  developments. 

The  superiority  of  Jefferson  Transformers 
will  continue  to  be  based  on  such  vital  and 
fundamental  quality  characteristics  as:  im¬ 
proved  steel  to  reduce  electrical  losses;  ad¬ 
vanced  methods  of  using  carefully  selected  iron 
for  laminations  followed  by  Jefferson’s  own 
process  of  annealing;  improved  compounds, 
materials  and  impregnation  methods  to  pro¬ 
vide  greater  resistance  to  moisture,  extreme 
heat  and  cold. 


In  addition  to  these  features,  full  control 
over  all  methods  of  manufacture,  assembly  and 
inspection  insures  that  every  Jefferson  Trans¬ 
former  is  laboratory  correct  whether  ordered 
in  small  lots  or  hundreds  of  thousands. 

Consult  now  with  Jefferson  Electric  trans¬ 
former  engineering  specialists  about  your  pres¬ 
ent  and  anticipated  future  needs  and  assure 
yourself  of  the  ultimate  in  dependable,  reliable 
transformer  service.  JEFFERSON  ELECTRIC 
COMPANY,  Bellwood  (Suburb  of  Chicago), 
Illinois.  In  Gtnada:  Canadian  Jefferson  Elec¬ 
tric  Co.  Ltd.,  384  Pape  Avenue,  Toronto,  Ont. 


TRANSFORMERS 

7^' 
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more  efficient 
. . .  in  miniature 


TUNG-SOL  LAMP  ^ORKS  INC.,  NEWARK  4,  NEW  JERSEY 
Also  Manufacturers  of  Miniature  Incandescent  Lamps,  All-Glass  Sealed  Beam  Headlight  Lamps  and  Current  Intermittors 


So  it  has  been  with  radio  tubes.  The  new  miniature 
tubes,  much  smaller  than  the  older  receiving  tubes, 
are  becoming  increasirigly  important  as  their  ad¬ 
vantages  are  being  realized  in  modern  applications. 
The  greater  efficiency  of  TUNG-SOL  Miniatures  is 
particularly  evident  in  high-frequency  applica¬ 
tions.  Their  lower  capacity,  their  shorter  leads  with 
resulting  lower  inductance  and  their  high  mutual 


TUNG-SOL 


A  half  century  ago,  a  call  to  a  neighboring  city 
was  an  adventure  filled  with  uncertainty.  Delays, 
inaudibility,  'and  interrupted  connections  were  ac¬ 
cepted  characteristics  of  the  telephone.  Today  we  use 
an  instrument  to  talk  across  continents  and  oceans 
with  the  ease  and  assurance  of  face  to  face  con¬ 
versation.  The  development  of  more  efficient  equip¬ 
ment  in  miniature  has  indeed  been  remarkable.  . 


When  planning  new  or  improving 

existing  radio  sets  and  other  electronic  equipment 

and  controls,  consult  with  a  TUNG-SOL  Engineer 

*  on  circuits  and  tube  selection.  The  use  of  TUNG- 
SOL  Miriiatures  may  reduce  the  size,  weight  and 

•  therefore  the  cost  of  your  product  and  make  it  more 

efficient.  Your  future  plans  will  be  held  in  strictest 
confidence,  of  course.  •  x..  .  . 


conductance  make  them  ideal  for 
this  use. 
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Hollicrofteri  HT-11  Radiophon* 
Unit  Showing  DC  Power  Supply 


for  Automatic  Control  of  Electrical  Circuits.. 


THERE’S  A 


BY  GUARDIA 


In  this  application  one  Guardian  relay  in  its  normal  position 
feeds  the  input  of  the  Vibrapack  for  receiving  purposes.  On 
the  changeover  from  receiving  to  transmitting  it  disconnects 
the  Vibrapack  and  simultaneously  energizes  the  other  relay. 
This  in  turn  connects  the  Dynamotor  input  and  output  circuits. 

Both  relays  are  Guardian  Series  115  with  double  wound 
coils  for  operation  on  6  or  12  volts  D.C.  with  the  6  volt  winding 
in  parallel  and  the  12  volt  winding  in  series.  It  is  a  smail, 
compact  relay,  ideal  for  use  where  space  is  limited. 

Hs  use  in  Marine  Radiotelephone  is  but  one  illustration  of 
Ihe  many  applications  of  relays  in  radio  and  electronic  equip¬ 
ment.  For  complete  description  of  numerous  types  of  Relays 
by  Guardian,  write  for  Guardian’s  new.  Catalog  No.  10. 


S«ri«t  IIS  DC  Ralay 


¥ 
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WeWe  Mighty  Serious,  too! 


is  2i  grim  business,  even  on  the  home 

m  front.  And  we  here  at  Eastern  are  seri¬ 
ous-mighty  serious— about  the  job  we 

-  are  doing  for  Uncle  Sam’s  fighting  men. 

Eastern  equipment  flies  the  sub-stratosphere  gales 
over  Tokyo  in  American  Superfortresses— Eastern 
equipment  rides  the  surging  waves  of  the  Pacific  in 
those  valiant  little  PT  boats. 

Eastern  performance  means  Eastern  leadership 
in  the  field  of  sound  and  electronic  equipment.  For 
we  at  Eastern  are  not  new  hands— w'e’ve  been  in  the 
business  since  1921— and  some  of  us  even  longer 


than  that.  With  the  coming  of  peace,  Eastern  will 
go  further  and  further  into  the  field  of  electronics— 
*  contributing  —  still  seriously  —  to  the  development 
and  growth  of  this,  tomorrow’s  industry. 

Our  engineers  are  available  for  consultation  on 
any  amplification  problem.  Eastern  will  continue  to 
apply  its  resources  to  designing  and  manufacturing 
war  equipment  until  the  day  of  Victory.  Mean¬ 
while,  on  request,  we  will  send  you  the  next  of  a 
series  of  articles  on  peacetime  sound  and  electronic 
equipment,  prepared  by  our  engineering  staff.  Ask 
for  Brochure  6F. 


Buy  MORE  War  Bondi 


U.  S.  Reg’o.  Applied  For 


794  EAST  140th  STREET  •  NEW  YORK  54,  N.  Y. 
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can  industry  speak  for  the  caliber  of 
our  work.  What  we  want  to  say  is — 
if  you  have  molded  plastics  on  your 
mind,  talk  it  over  with  a  Kurz-Kasch 
engineer.  No  obligation — just  ask. 


Maybe  you  know  the  plastic  mold*  Kurz-Kasch,  you’re  also  placing  com- 

!;r’s  best  alibi  when  his  shipments  to  plete  responsibility  for  that  joh  in 

l^ou  go  astray — "metal  insert  trouble.”  full  —  that  engineering,  mold-mak- 

Either  shipments  to  him  wandering  ing,  insert-making,  molding  and 

off,  or  wandering  tolerances  after  finishing  will  mesh  together  to  get 

they  get  there  —  he  says.  Well,  at  out  specified  quantities  at  stated  times 

Kurz-Kasch,  we  can’t  pass  the  buck  without  excuses, 

on  your  plastic  molding  schedule!  All  these  facilities  are  grouped 
Luckily,  we  don’t  have  to  very  often.  under  one  roof  in  one  of  the  largest. 

We  take  full  responsibility  for  all  best-equipped  exclusive  custom  mold- 

inserts,  most  of  which  are  made  right  ing  plants  in  the  country — and  our 

in  our  plant — all  kinds,  of  all  metals,  Dayton,  Ohio,  address  makes  it 

hyall  methods. That  means  that  when  mighty  convenient.  We’ll  let  our  28- 

jon  place  your  molding  job  with^  year-old  record  of  service  to  Ameri- 


Businessman’s  Guide 
to  the  Molding  of  Plastics' 

Send  for  your  free  _ ' 

copy 

trated  brochure. 

Just  write  to  Dept. 

7  on  your  letter- 
head  and  we’ll 
send  it  with  our 
compliments. 


Kurt’Kmh 


For  over  28  years  Flanners  and  Molders  in  "Plastics  » 

Kvn-Kasdi,  Inc.,  1428  South  Breodway,  Dayton  1,  Ohio.  Branch  Salas  Offkas:  Now  York  •  Chicago  •  Detroit 
Indionapolls  •  Los  Angelos  •  Dallas  •  St.  Louis  •  Toronto,  Canada.  Export  OHIcat:  89  Broad  Street,  New  York  Ci^f 
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For  the  first  time,  equipment  designers  have  available  in  a  minia* 
ture  envelope  a  voltage-regulator  tube  capable  of  performing 
the  functions  previously  requiring  a  standard-size  tube.  This 
space-saving  feature  is  especially  valuable  where  compact  military 
equipment  is  being  designed.  The  OA2  will  provide  as  many  hours 
of  service  as  standard-size  tubes. 

Like  standard-size .  voltage-regulator  tubes,  the  OA2  is  a  cold- 
cathode,  glow-discharge  tube.  It  is  intended  for  use  as  a  voltage 
regulator  in  applications  where  it  is  necessary  to  maintain  a  constant 
d-c  output  voltage  across  a  load,  independent  of  load-current  and 
moderate  line-voltage  variations. 

The  0A2,  like  other  voltage-regulator  tubes,  can  also  be  used  for 
apark-over  protection. 

For  information  on  this  and  other  RCA  Electron  Tubes,  mail  the 
coupon  or  write  to  RCA,  Commercial  Engineering  Section,  Dept. 
02-32E.  Harrison,  N.  J. 

The  foeefa^ead  of  Modem  Tebe  Develepmeot  is  RCA 

—  — - MAIL  THIS  TODAY  FOR  FREE  DATA  SHEET 

ICR,  Commercial  Enginooring  Section,  Dept  S2-32I,  Harrison,  New  Jersey. 

Please  send  data  sheet  on  RCA's  new  miniature  voltage-regulator 
tube,  the  OA2,  giving  ratings,  operating  and  installation  notes, 
terminal  connections,  and  typical  circuits. 


Nam*  . . . , 
Fatilian... 
Cam^ny. 
AcMratt. . 
CHy . 


.Zaaa. 


.Slata. 


TECHNICAL  DATA 

Maximum  Overall  Length,  Inches .  2% 

Maximum  Seated  Height,  Inches .  2H 

Maximum  Diameter,  Inches .  % 

Bulb . T-5V4 

Base— Miniature  Button,  7-Pin  Mounting  Position— Any 

D-C  Anode  Supply  Voltage,  Minimum,  Volts* .  18S 

D-C  Operating  Current 

Continuous  Maximum,  Milliamperes .  30 

Continuous  Minimum,  Milliamperes .  5 

Ambient  Temperature  Range,  Degrees  C . —55  to  +90 

,  D-C  Starting  Voltage,  Approx.  Volts .  155 

D-C  Operating  Voltage,  Approx.  Volts .  150 

Regulation  (5  to  30  Milliamperes),  Volts .  2 

*Not  leM  than  indicated  supply  voltage 
should  be  provided  to  insure  "starting" 
throughout  tube  life. 

«-*'**-«  IV  • 


RADIO  CORPORATION 
OF  AMERICA 

RCA  VICTOR  DIVISION  •  CAMDEN,  N.  J. 
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ANACONDA  WIRE  &  CABLE  COMPANY 

General  Offices:  25  Broadway,  New  York  City  4  Subsidiary  of  Anaconda  Copper  Mining  Company 

Chicago  Office:  20  North  Wacker  Drive  6  *  Sales  Offices  in  Principal  Cities 
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that  assures  Balance 
in  High  Frequency  Lines 


Precision  manufacture  is  extremely  important  in  all 
types  of  coaxial  cables,  especially  where  the  success  of 
complex  networks  depends  on  perfect  balance. 

The  construction  of  Anaconda  Coaxial  Cables  pro¬ 
vides  conductors  not  only  symmetrically  accurate,  but 
ruggedly  resistant  to  distortion  and  mechanical  failure. 
Metal  braiding  is  always  substantially  woven  to  pre¬ 
vent  fraying  and  to  stand  up  under  continuous  flexing. 

In  view  of  the  rapid  advancement  in  this  field  we 
offer  engineering  service  for  designing  special  types  of 
low  loss  insulation  cable.  mn 


Anaconda  coaxial  cables  are  made  in 
many  types  to  Army-Navy  specifications. 


ANACONDA  COAXIAL  CABLIS 


] 


necessity 
in  every  laboratory 


HE  most  annoying  and  time  consuming  ordeal  confrontiag 
the  laboratory  technician  is  the  task  ot  setting  and  holding  the  input  voltage  to  apparatus 
undergoing  test  to  a  prescribed  value.  If  the  voltmeter  pointer  swings  in  synchronism  with  line  voltage  fluctu¬ 
ations,  it  is  not  only  impossible  to  obtain  accurate  test  results  but  time  is  wasted  in  the  continual  resetting  of 
the  voltage.  An  easy  way  to  eliminate  such  trouble  is  to  include  a  SECO 
REGULATED  VOLTBOX  as  part  of  your  laboratory  equipment 
This  outstanding  instrument  consists  of  a  POWER- 
STAT  variable  transformer,  a  voltage  stabilizer, 
and  a  1%  voltmeter  all  housed  in  a  self- 
contained  portable  cabinet.  To  insure  added 
convenience^  a  circuit -breaker,  dial  light, 
output  receptacles,  binding  posts,  and 
an  input  cord  and  plug  are  featured. 

Designated  as  type  R-500,  the  REGULA¬ 
TED  VOLTBOX  provides  a  constant  vol¬ 
tage  at  any  value  from  O  to  135  volts 
when  operated  from  a  115  volt  line. 

The  maximum  output  is  500  watts. 


Contact  the  SECO  sales  engineers  for 
further  information. 


Send  for  Bulletins  LE 


SUPERIOR  ELECTRIC  COMPANY 


405  LAUREL  STREET 


BRISTOL,  CONNECTICUT 
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Now  we  have  inaugurated  a  full  line  of  quality 
SPEAKERS  as  part  of  an  expanded  peacetime  program. 

Yes,  big  things  are  brewing  at  G.  I. — plans  that 
will  make  us  in  the  peacetime  years  ahead,  eastern 
headquarters  for  a  complete  quality  line  of  major 
radio  components — in  volume — thanks  to  the 
"know-how",  both  physical  and  creative,  vastly 
increased  by  the  challenge  of  war  needs. 


For  years,  set  manufacturers  have  looked  to  the  East 
as  an  important  source  of  radio  components.  We 
at  G.  I.  have  always  enjoyed  a  large  share  of  this 
business,  namely;  Condensers,  Tuning  Mechanisms, 
Actuators,  and  associated  items. 

As  a  matter  of  natural  development,  a  few  years 
back  we  launched  the  famed  and  successful  c.  I. 


RECORD  CHANCER. 


SEKERiL  lESTlEMEET  CIRPORiTIOE 


ELIZABETH  3,  N,  J 


CS 
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CLAROSTAT  MFG.  CO.,  Inc  ,  285-7  N.  6th  ST.,  BROOKLYN,  N.  Y 


l>orf  Division:  25  WARREN  STREET  NEW  YORK  7  N  Y 
Cob/p  Adfiress.  SIMONTRICE,  NEW  YORK 
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ELECTRONIC  COMPONENTS 
ARE  VITAL  EQUIPMENT  ON 


As  a  producer  of  intricate  and  precise  high  frequency 
mechanical  and  electro-mechanical  components  for 
electronic  devices,  Mec-Rad  is  today  devoted  100% 
to  war  production. 

Our  work  includes  "’fancy  brass  plumbing’*  of  all  types 
involving  soft  and  hard  soldering,  close  tolerances, 
precision  machining,  careful  assembly  and  finishes 
ranging  from  lacquered  to  silver  and  rhodium  plating. 

Our  organization,  with  years  of  experience  designing 
and  manufacturing  similar  products,  will  make  its 
unusual  facilities  available  to  the  electronic 
industry  for  peacetime  needs.  Our  engi¬ 
neering  ""know-how”  is  at  your  service  now 
to  help  you  with  your  post-war  planning. 


'  NAVY  PATROL  BOMBERS 


Official  U.  S.  Navy  Photograph  thowt 
a  formation  of  Martin  Mariners  — 
able  to  patrol  vast  areas  and  to  hit 
hard  when  they  tight  the  enemy. 


DIVISION-BLACK  INDUSTRIES 
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FREQUENCY  STANDARD 
(60  cycle)  for  me  with 
external  power  supply 

CENTER 
CHRONOGRAPH 
Records  time  intervals 
_with  resolution  to  JOOl  second 

BOTTOM 

FREQUENCY  STANDARD 
(120  cycles)  with 
self-contained  power  supply 


These  timing  forks  which  include 
new  engineering  principles,  pro* 
vide  frequencies  from  120  to  1,000 
cycles  directly  with  an  unquali¬ 
fied  guarantee  of  accuracy  to  1 
part  in  100,000  over  a  wide  tem¬ 
perature  rang^'*  (Better  than  1 
second  in  24  hours).  Closer  tol¬ 
erances  are  obtainable  on  spe¬ 
cial  order. 

These  tuning  fork  assemblies  are 
available  only  in  single  or  multi¬ 
frequency  instruments  of  our 
own  manufacture  which  are  de¬ 


signed  to  test,  measure  or  control 
other  precision  equipment  by  me¬ 
chanical,  electrical  acoustical  or 
optical  means. 

The  dependability  of  these  fre¬ 
quency  standards  is  being  dem¬ 
onstrated  for  myriad  purposes 
in  all  climates  and  _  under  all 
working  conditions.  , 

If  you  have  need  for  low  fre¬ 
quency  standards  of  exceptional 
accuracy,  your  inquiries  are  in¬ 
vited. 


? - : - - - SI 

j  American  Time  Products,  Inc. 

[  380  Fifth  Ave.  New  York.  N. 

Disi.  of  W  cstiTii  1  Ilcitk  iS.  iVutch  Md^rcr  \\  .'ittli-r.iit  Kctunlcrs 
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OPERATIONS 


W&T  TORSIONAL  RELAYS  —  frequency  respon¬ 
sive  controllers  permitting  variable  sequence 
selection  of  multiple  operations  —  are  particularly 
valuable  when  single  transmitter  control  is  impor¬ 
tant.  For  example,  as  many  as  eleven  W&T 
equipped  remote  weather  stations,  aids  to  naviga¬ 
tion  or  pumping  stations  can  be  operated  by  one 
central  station  transmitter.  Installation  is  economi¬ 
cal  too,  since  a  single  conductor  or  radio  carrier 
wave  from  the  transmitter  is  the  only  circuit 
required. 

Some  important  design  characteristics  for  such 
operation  are: 


RESPONSE  —  In  less  than  3.0  seconds  from  impres¬ 
sion  of  a  5  volt  0.0012  ampere  current  pulse  ot 
constant  amplitude  at  the  resonant  frequency. 


SELECTIVITY  —  Resonant  frequency  plus  or  minus 
2.5%  under  the  above  conditions  for  response. 


STABILITY  —  Excellent  over  a  wide  range  of  ambi¬ 
ent  temperature  and  pressure. 


CONTACT  CAPACITY  —  50  milliamperes  in  the 
controlled  circuit. 


Write  for  Technical  Publication  252 
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HOW  TO  COUNT  WITHOUT  FALLING  ASLEEP 


From  sheep  to  shoes,  the  photocell 
will  replace  the  human  eye  and 
never  fall  asleep  or  fail  on  any 
counting  job.  Luxtron’^’  photocell 
advantages  in  counting,  and  in 
countless  other  control  and  meas¬ 
urement  applicatiops,  lie  in  these 
facts :  Luxtron  cells  transform  light 
into  electric  energy.  They  are  small 
and  weigh  linle.  Vibration  does  not 


reduce  their  efficiency  or  longevity* 
Simplicity  and  stamina  typify  all 
Luxtron  photocell  applications  — 
from  matching  colors  to  putting 
out  a  fire.  The  energy  they  generate 
requires  no  amplification  to  oper¬ 
ate  meters  or  meter  relays.  If  you 
have  an  idea  for  putting  photocells 
to  work,  write  Bradley  for  samples 
and  application  help. 


Another  Bradloy  Dovmlopmmnt 

Mounted  in  a  tube 
bote  and  potted  in 
wax,  thii  ring.con- 
netted  copper  ox¬ 
ide  rectifier  is  one 
of  the  unique  iine 
of  "Coprox"  recti¬ 
fiers  being  produced 
by  Bradley  with  the 
same  understand  ing 
of  electrical  and 
plymetallic  phe¬ 
nomena  exhibited 
in  Luxtron  photo¬ 
cells.  Write  for 
"Coprox"  bulletin. 


tUDlEY  lABORAIORIES,  INC.,  t2  MEADOW  STREET,  NEW  HAVEN  10,  CONNECTICUT 
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THESE  PHOTOGRAPHS  ARE  REDUCED  LESS  THAN  ACTUAL  SIZE 


lENNINGS  LEADERSHIP  IN  HIGH  VOLTAGE  VACUUM  CAPACITORS 

meet  tirfsitt  attd  for  oewfy  desiftml  oteetfook  e^okomir 


Jennings  research  laboratories  are  con¬ 
stantly  developing  new  and  major  im¬ 
provements  to  help  sefve  the  armed 
forces  in  their  many  fields  of  activity. 
They  also  serve  the  constantly  grow¬ 


ing  demand  for  "the  unusual”  in 
capacitor  usage  in  the  newly  designed 
heating  equipment  serving  the  Ameri¬ 
can  Electronic  Industrial  field.  We 
welcome  the  opportunity  to  serve  you. 


Watch  Jennings  for  new  developments  in  the  field  of  Vacuum  Electronic  Components 

WRITE  FOR  BULLETIN  E, 


JENNINGS  nADIO  MANUEACTURING  COMPANY  .  1098  E.  WILLIAM  ST.  •  SAN  JOSE  12,  CALIFORNIA 


irted^lii^f^r  pfiiT0rlimn<^ 
V  |riiii^  tubes  ^dfe^ied3^|^ 


Qf  QVV^UQSUH 
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ator.  They  eliminate  the  need  for 
voltmeters.  They  are  fully  automa¬ 
tic,  have  no  moving  parts,  tubes  or 
networks,  •  and  are  self-protecting 
against  short  circuit. 

Standard  units  are  available  in 
capacities  from  10  VA  to  15  KVA 
either  for  the  operation  of  equip¬ 
ment  now  in  use  or  as  built-in  imits. 
Where  sp^ial  problems  confront 
the  designer,  consultation  with  Sola 
engineers  may  provide  a  positive 
and  economical  solution. 


can  depend  on  it — the  right  volt¬ 
age  is  always  there. 

Vacuum  tubes  protected  by  Sola 
Constant  Voltage  Filament  Trans¬ 
formers  require  no  starting  resistors 
or  high  reactance  transformers.  Fila¬ 
ments  are  automatically  and  posi¬ 
tively  protected  against  damaging 
inrush  currents.  Tube  life  is  notice¬ 
ably  prolonged. 

Sola  Constant  Voltage  Trans¬ 
formers  require  no  supervision,  or 
manual  adjustments  by  the  oper- 


A  5%  over-voltage  will  reduce  the 
life  of  a  tungsten  filament  by  ^%. 

A  5%  under-voltage  will  cut  fila¬ 
ment  emission  by  33%. 

Commercial  line  voltages  today 
may  vary  as  much  as  ±  20%. 

With  a  Sola  Constant  Voltage 
Transformer  as  a  built-in  compo¬ 
nent  of  your  equipment,  these  line 
voltage  variations  can  be  ignored. 
No  need  to  depend  upon  operator 
adjustments.  No  need  to  worry 
about  operator  forgetfulness.  You 


To  Manufacturmn: 

Built-in  voltage  control  guaran¬ 
tees  the  voltage  called  for  on  your 
label.  Consult  our  engineers  on 
details  of  design  specifications. 

Atk  for  BuIMn  DCV-102 


TrontforiiMr*  for  tConstantVoltag9..tCcldCathod«  Lighting  •  Mercury  Lamps  •  Series  Lighting  •  Fhforescent  Lighting  •X-RayEquipment  •  Luminous  Tube  Signs  t, 
01  Burner  Ignition  •  Radio  •  Power  •  Controls  •  Signal  Systems^*  Door  Bells  •  and  Chimes  •  et^  SOLA  ILICTRIC  CO.,  252S  Clybourn  Avo.,  Chicago  14,111. 
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WESTON  tubular  resistors  . .  .  widely  used  since  their 
introduction  over  a  decade  ago  . . .  furnish  another  out* 
standing  example  of  sound  engineering  coupled  with 
engineering  foresight.  For  no  new  'hurried'  resistor 
design  was  needed  in  order  to  meet  exacting  military 
specifications  that  called  for  protection  against  tropical 
humidity,  arctic  and  high  working  temx>eratures,  and 
salt  8dr.  The  WESTON  tubular  resistor  met  these  new 
specifications  .  .  .  and  in  a  rugged,  non-fragile  design 
tried  and.  proved  throughout  the  years.  These  resistors 
conform  to  and  are  approved  imder  joint  Army  Navy 
Spec.  JAN-R-29.  Bulletin  A*  12  cfives  complete  specifica¬ 
tions.  Send  for  your  copy  . . .  Weston  Electrical  Instru¬ 
ment  Corp.,  589>  Frelinghuysen  Ave.,  'Newark  5,  N.  J. 
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R..r.  CHOKES 

INSUIATIO  AND  NON-INSULATIO 

Con  b*  woynd  on  com  of  oithor  ro»in- 
i  bondA,  hish  rosittonco  motoriol  otr**in- 

*.  bondod  Iron.  Inswtotod  unit*,  tproon* 
meldod  for  idontHicotion,  Noit'in^atod 
unit*  |>roloctfd  by  bofcod  rosin  finish, 


IN  WRITING  FOR  YOUR  COPY  PLEASI  USE  COIMPANY 
LETTERHEAD  AND  INDICATE  YOUR  TITLE 


JEFFERS 


DU  BOIS,  PENNSYLVANIA 


KcSlSrOi^e 


t\toss 


f^a 


S 


rra 


CAPACITORS 

Coromic— Insuiotod  and  non-insutolod— 
Yollow  for  idontificotion  —  Rang*  from  1 
mmf.  to  tOOO  mmf. 


ItiCV 


RESISTORS ' 

Wir*-Wound->ln*ulatodTR*d  for  Idontifi. 
f  cation  —  Ohmag*  from  I  to  1000. 


COMPLETE  INFORMATION  ON  JEFFERS 
CAPACITORS,  RESISTORS  AND  CHOKES 

The  completely  dependable,  precision-built  line  of  Jeffers  Ceramic  insulated 
and  non-insulated  Capacitors,  Low  Ohmage,  Wire-Wound  Resistors  and 
R.  F.  Choices,  insulated  and  non-insulated,  has  been  engineered  for  today's 
needs— not  modified  as  a  compromise  to  them.  Jeffers  insulated  units  are 
color-molded  for  your  convenience.  Chokes  are  green;  resistors,  red;  and 
capacitors,  yellow.  Interesting,  too,  is  the  fact  that  the  smallest  Jeffers 
capacitor,  resistor  and  choke  unit  is  also  the  smallest  produced  by  the 
entire  industry— a  point  to  bear  in  mind  where  space  is  a  problem.  All 
connections  on  insulated  resistors  and  chokes  are  soldered  — a  big  saving 
in  time  and  trouble.  But  you'll  want  the  full  details— so  why  not  drop  us 
a  line,  now?  We'll  start  your  catalog  on  its  way. 
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SPECIAL  SIZES  MADE  TO  ORDER  ...  24  STOCK  SIZES 


Cole  Steel 
office  9€iuipmeht 

will  again  t^dvallable 
after  the  war’:  ^ 


z- /: 'iOf  .->4 

A-it 


STEEL  EQUIPMENT  COMPANY 

349  Iroodwoy.  N»w  York .13,  New.York.,*  Foclory:  Srooklyn,  N«w  York, 


a 


No.  1025- 
18"  X  9"  X 


Madeia  .,a4td  ne€ut4fHi04iul 

SPARE  PARTS  ROXES 

As  per  specifications  42B  (Int)  for  shipboard  use.  Electrical 
and  Mechanical.,  Navy  grey'  finish.,  Immediate  delivery. 


1 

z 

[  Lcngthl 

1  Width  1 

Hsighll 

1  Number  I 

Length  I 

1  Width  1  Height! 

1025-  1 


102S-  2 


1025-  3 


1025-  4 


1025-  5 


1025-  6 


1025-  7 


1025-  8 


1025-  9 


1025-10 


1025-11 


1025-12 


No.  1025-^14 
30"  X  15"  X  12" 
(Portitions  not  included) 


1025-13 


1025-14 


1025-15 


1025-16 


1025-17 


1025-18 


1025-19 


1025-20 


1025-21 


1025-22 


1025-23 


1025-24 


WRITE  FOR  PRICE  LIST 


No.  1025—1 
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HAVE  YOU  ANY  OF 
THESE  PROBLEMS? 


r:  Wz^z- 


OOK  over  the  following  list  of  problems  common 


to  the  electronic  industries — then  ask  your 


self  this  question:  ^'Do  I  really  know  how  much 
**dag**  dispersions  of  colloidal  graphite  can  help 
to  cure  headaches  like  these?*' 

•  Miimnizing  Diamond-die  Wear  &  Wire  Breakage 

•  Production  of  Special  Electrodes— Ionization 
Chambers,  Geiger-Mueller  Tubes,  Light-Sensitive 
CeHs,  Cathode-Ray  Tubes,  Insulation  Tests,  etc. 

•  Electrostatic  Shielding 

•  Aircraft  Instrument  Lubrication 


Use  the  convenient  coupon  below  and  take  this 
opportunity  to  become  better  informed  about 
*^dag**  colloidal  graphite.  A  general  booklet 
(#430)  telling  the  story  of  the  **dag**  products 
and  o  full  set  of  specific  bulletins  are  available 
free  on  request.  Acheson  Colloids  Corporation 
also  maintains  a  technical  staff  ready  to  study 
your  particular  problem. 


colloidai  qraphite 

ACHESON  COLLOIDS  CORPORATION,  Pori  Huron,  Michigan 


TO  GET  THESE; 


This  nm  litwotw*  oa  **deg**  colloidal  giophito  Is  yoots  for  tho  osklog: 

43^  A  !  |•n•ral  bookUt  on  tho  otory  of  **deS**  colloi* 
— — dal  grophito.  12  pages  profvtoly  illustratod. 

4  TO  ^  comploto  list  of  **deg»»  colloidal  graphito 
— dispersions  with  applications. 

A  Oil  **dac**  colloidal  graphito  for  ASSEMBLING  AND 
RUNNING-IN  ENGINES  AND  MACHINERY. 

AQO  **deS**  colloidal  graphito  as  o  PARTING  COM- 
POUND. 

Aoq  **4eg**  colloidal  graphito  as  a  HIGH  TEMPERA- 
^^’*1  TURE  LUBRICANT. 

**deg**  colloidal  graphito  for  IMPREGNATION 
■  AND  SURFACE  COATINGS. 

**deg**  colloidal  graphito  in  tho  FIELD  OF  ELEC- 
^**^1  TRONICS. 


MAIL  this: 


JML  Co.  A-FI 


ACHESON  COLLOIDS  CORPORATION 
PORT  HURON,  MICHIGAN  DEPT.  5-F 

Please  send  me,  without  obligation,  o  copy  of  each  of  the  bulletins  checked  < 

No.  430  Q  name _ 

No.  440  Q  POSITION _ 

No.  421  Q  piR/^  _ _ 

No.  422  Q]  address _ _ 

No.  423  Q  20NE  No _ STATE  ^  , 

No.  431  Q  OUR  PRESENT  OIL  SUPPLIER  IS  _ 

A-kO  n  (t«brlconts  contoining  deg  colloidal  graphito  aro  available 
*  ''  I — I  from  major  oil  companies.) 
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DEPENDABLE 


RECORD 


CHANGERS 


BUY  WAR  bonds 


Ceehura 


J.  P.  SEEBURG  CORPORATION  'CHICAGO 
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CAN  YOU  TELL  WHICH  TUBES  ARE  BETTER  ? 


Two  tubes  of  the  same  type  may  look 
exactly  alike,  but  if  one  was  assembled 
in  the  Machlett  "White  Room"  while 
•he  other  was  put  together  under  aver¬ 
age  factory  conditions,  there  would  be 
a  considerable  difference  between 
•hem.  In  lighting,  cleanliness  and  condi- 
•kmed  environment,  the  "White  Room" 
resembles  a  hospital  operating  room, 
and  tubes  passing  through  it  remain 
h’ee  of  internal  contamination  that 
'*rould  lessen  their  stability,  shorten 
•heir  life.  Such  tubes  will  give  full-rated, 
predictable  performance,  and  prove 
wiformly  economical  and  satisfactory. 
••  was  to  achieve  such  improved  results 

electronics  — JeiM  194S 


that  Machlett  built  the  first  "White 
Room”  in  the  industry  —  subsequently 
adopted  by  others.  Many  still  newer 
Machlett  techniques,  such  as  this,  con¬ 
tinue  to  improve  the  quality  and  per¬ 
formance  of  our  products.  In  this  way, 
Machlett  leadership  in  the  electron  tube 
field  is  maintained. 

When  you  need  a  medical  or  indus¬ 
trial  X-ray  tube,  or  an  oscillator, 
amplifier,  or  rectifier  for  radio  or 
industrial  purposes,  select  a  Machlett. 
It  will  pay  you  in  stability  of  operation 
and  long  life.  For  information  as  to 
available  tubes,  write  Machlett  Labo¬ 
ratories,  Inc.,  Springdale,  Connecticut. 


ML-500,  a  high- 
frequency  triode. 
Maximum  plate 
dissipation  500 
watts  with  full 
power  input  at 
frequencies  up  to 
50  megacycles. 
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OPERATING  MECHANISMS 


ESCUTCHEONS 


COMPLETE  SERVICE 
DIES 

EMBOSSING 
STAMPI  NG 
WELDING 
PLATING 
ETCHING 
CERAMIC  GLASS 
PARTS 

AND  ASSEMBLING 


CABINETS 

GRILLES 

PANELS 

DIALS 
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THESE  SALES 
REPRESENTATIVES  ARE 
READY  TO  SERVE  YOU! 


GERBER  SALES  CO. 

94  Portland  St., — Ph.  Lafayette  3484 
Boston  14,  Mass. 

CONN.,  MAINE,  MASS.,  NEW  HAMP.,  RH.ISl.,  VT. 

• 

S.  W.  SIMBERKOFF 

347  Fifth  Ave., —  Ph.  Murray  Hill  5-7090 
New  York  16,  N.  Y. 

N.  Y.,  N.  J.,  PENN.,  DEL,  MD.,  D.  C..  VA.,  W.  VA, 

• 

CHAS.  H.  DOLFUSS,  JR. 

Film  Exchange  Building, — Ph.  Prospect  0719 
Cleveland  14,  Ohio 

OHIO,  lOUISViUE  AND  LEXINGTON,  KENTUCKY 

• 

FRED  J.  STEVENS 

15126  East  Warren, — Ph.  Tuxedo  11220 
Detroit  24,  Michigan 

W8KQC  MICHIGAN,  INDIANA 

• 

AL  KNODELL 

5746  North  Artesian  Ave., — Ph.Longbeach9627 
Chicago  45,  III. 

W9TIQ  NORTHERN  lUINOIS 

• 

CLAIR  R.  MILLER 

Ph.  2-3408 
Cedar  Rapids,  Iowa 

SOUTHERN  UL,  MO..  KANSAS,  IOWA,  NEB., 

9KFA  MINN,  WIS. 

• 

DALE  G.  WEBER 

7026  S.W.  Capitol  Highway, —  Ph.  Cherry  2650 
Portland  1,  Oregon 

WASHINGTON,  OREGON,  IDAHO,  MONTANA 

• 

NICKERSON  Ml  RUDAT 

383  Brannon  St., — Ph.  Douglas  8530 
San  Francisco  7,  Calif. 

NORTHERN  CAlIf .,  RENO  AND  CARSON  CITY,  NEVADA 

• 

VERN  T.  RUPP 

1150  W.  Olympic  Blvd., — Ph.  Prospect  9516 
Los  Angeles  15,  Cflif. 

WGFMK  SOUTHERN  CAUFORNIA 

• 

G.  G.  WILLISON 

West  Building, — Ph.  M.  2-4553 
Houston  2,  Texas 

TEXAS,  OKLAHOMA,  SHREVEPORT,  LA. 

• 

FRANK  C.  FASSETT 


Now — General  Electronics  is  proud  to  announce  nation-wide  sales 
representation  on  its  complete  line  of  electron  power  tubes — nine 
of  which  are  illustrated  above.  These  representatives  have  been 
appointed  because  of  wide  acquaintance  in  territory,  knowledge  of 
products,  customers’  requirements  and  ability  to  render  excellent 
service. 


1707  Grand  Central  Ave. — Ph.  H-1976 
Tampa,  Florida 

W4BYR  FLORIDA 

• 

CAROLINA  RADIO  EQUIPMENT 

105  East  Martin  St.,— Ph.  Roleigh  4842 
Raleigh,  N.  C. 

V/RAL  NORTH  CAROUNA 


In  all  phases  of  electronics — induction  heating,  broadcasting  or 
medical — General  Electronics  tubes  have  earned  a  reputation  for 
extra-long  life — the  result  of  advanced  design  technique  and  com¬ 
pletely  modern  production  facilities  and  methods. 

Wherever  you  are — whatever  your  tube  requirements — consult 
the  new  General  Electronics  Catalog  .  .  .  then  communicate  with 
your  nearest  representative  if  you  need  immediate  help. 


^  iMe 

SALES:  1819  BROADWAY,NEW  YORK  23,  N.  Y. 
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(Above)  Rotor  designed  for  top  turret  of  Fly¬ 
ing  Fortress.  Wires  are  molded  in,  and  covered 
by  at  least  3/ 32"  of  plastic,  providing  excellent 
insulation. 


Rotor  for  shipboard  power  transmission.  Ring, 
wire  and  lug  assemblies,  mounting  inserts  and 
steel  sleeve  at  center  are  molded  in  position. 
T ransler  molded  of  high  impact  macerated  fab¬ 
ric  material. 


These  rotors,  or  slip  ring  assemblies,  are 
outstanding  examples  of  the  practical 
value  of  plastics  and  metals  molded  in 
combination.  Rotors  are  essential  re¬ 
quirements  for  the  transmission  of  power 
to  a  revolving  part,  such  as  the  power 
operated  turrets  of  military  aircraft. 
Essential  operation  and  life  itself  de¬ 
pend  on  smooth,  uninterrupted  per¬ 
formance  from  these  transmitting  units. 
By  transfer-molding  the  rotors,  we  save 
machining  and  assembly  time  and  in¬ 
corporate  the  best  features  of  plastics 
and  complementary  metals. 

Rings,  wire  and  lug  assemblies  are  com¬ 
bined  in  single  units  perfectly  aligned. 
A  molded  rotor  assembly  has  superior 
properties  as  to  permanence  of  align¬ 
ment,  resistance  to  weather,  tempera¬ 
ture  and  vibration.  The 

engineering  and  molding  _ 

experience  which  has  pro-  i 

duced  these  improve- 
ments  will  be  a va  liable  for 
your  postwar  products.  reg.u.s.pat.off 


T urret  swivel  joint  for  Navy  patrol  bomber  gun 
turrets.  Transmits  power,  supplies  oxygen,  con¬ 
nects  radio  and  telephone  circuits.  Rotor  assem¬ 
bly  is  in  two  sections  —  I  5-ring,  and  1  7 -ring. 
Housing  is  transfer  molded  phenolic  piece. 


Cut-away  view  of  swivel  joint  assembly  de¬ 
signed  for  installation  in  4V2"  turret  space. 
The  rotor  and  stator  are  molded  and  assetnbled 
complete. 


SEND  FOR  A  COPY  OF  FOLDER  FILE  E-6. 


OUTLINING  OUR  PLASTIC  SERVICES 


Slip  ring  assembly  designed  for  aircraft.  T rans- 
fer-molded  with  22  rings  of  copper  alloy,  silver 
finished  for  improved  contact  and  corrosion 
resistance. 


Plastic  Manufacturers 


INCORPORATED 


STAMFORD,  CONNECTICUT 

MOLD  MAKING  •  INJECTION  &  TRANSFER  MOLDING  •  COMPLETE  ASSEMBLY 

Representatives:  DETROIT  2-805-06  New  Center  Bldg.  •  LOS  ANGELES  35—1440  So.  Robertson  Blvd. 
CANADA— A.  &  M.  Accessories  Ltd.,  19  Melinda  Street,  Toronto;  1405  Bishop  Street,  Montreal;  920  Second  Avenue,  Seattlb< 
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Now,  moro  th6n  ovor,  loading  oUcIronic  and  oloc* 
trical  manufacturort  aro  rolying  on  N>Y-T  facililiot 
to  moot  ontiro  transformer,  choko  and  filtor  requiro- 
monts.  Tho  multiple  advantagot— roloato  of  valuable 
floor  space,  reduction  in  tooling,  minimum  invento¬ 
ries  and  alleviation  of  labor  shortages— are  vital 
reasons  for  this  current  trend. 

More  important,  however,  is  N-Y-T  specialization  in 
transformers.  Emphasizing  plant  and  equipment  ap¬ 


Designing, 
engineering 
and  production 


plicability  —  with  coordinated  tooling,  channelized 
engineering  and  product  design  collaboration  — 
transformer  solutions  are  high  in  efficiency  and  low 
in  unit  cost. 

These  factors  —  backed  by  an  enviable  record  in 
Army,  Navy  and  Air  Corps  critical  production  — 
justify  the  receptance  of  this  “personalized”  N-Y-T 
Transformer  Department. 

Address  inquiries  to  Deportment  E 


NEW  YORK  TRANSFORMER  CO. 

26  WAVERLY  PLACE,  NEW  YORK  3,  N.  Y. 
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VAC 


PACITORS 


I.C.E. 
VC-100  Vacuum 
Capacitor 


Now  I.  C.  E.  makes  it  possible  for  you  to 
order  vacuum  capacitors  with  the  correct 
capacitance  V2due  to  meet  requirements 
of  your  equipment.  I.C.E.  Vacuum  Capaci¬ 
tors  are  now  available  in  any  value  range 
from  6  to  110  mmfd.  in  steps  of  1  mmfd. 


I.  C.  E.  Vacuum  Capacitors  Give  You 
Close  Tolerances 

Beside  offering  you  a  wide  range  of  capacitance  val¬ 
ues,  I.  C.  E.  Vacuum  Capacitors  are  built  to  give  you 
previously  unobtainable  tolerances. 


I.  C.E.  PRECISION  GRADE  VACUUM  CAPACITORS 


-  i<i  Value  Range 
'  6  mmfd.  to  25  mmfd. 
26  mmfd.  to^  60  mmfd. 
61  mmfd.  to  llO  mmfd. 


Accurate  to 
+  0.5  mmfd. 
+  1.0  mmfd. 
+  1.5  mmfd. 


I.  C.  E.  XX  GRADE  VACUUM  CAPACITORS 


6  mmfd.  to  25  mmfd. 
2&  mmfd.  tp'^  60  mmfd. 


Accurate  to 
+  0.2  mmfd. 
+  0.3  mmfd. 


"61  mmfd.  to  110  mmfd. +0.5  mmfd. 


JAM  m 


ILECTRONIC  TUBES 


RESEARCH  •  DESIGN  •  PRODUCTION 


Full  Details  in  the  New  I.  C.  E.  Catalog 

For  full  information  on  these  outstanding  I.C.E.  Vac¬ 
uum  Capacitors,  as  well  as  other  precision  I.  C.  E. 
products,  write  today  for  the  new  I.  C.  E.  Catalog. 


INDUSTRIAL  &  COMMERCIAL  ELECTRONICS 

BELMONT,  CALIFORNIA  •  NEW  YORK  CITY,  N.  Y. 
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TELECHRON  MOTORS  AVAILABLE  NOW 

...and  at  /ow  prices! 


INTERVAL 
TIMER  SWITCHES 


GENERAL  PURPOSE 
24-HOUR  TIME  SWITCHES 


RANGE  TIMERS 


^  a|t  Af  pretenf,  445  priority  required 


NIGHT  AND  DAY 
THERMOSTAT  SWITCHESi' 


The  things  engineers  demand  in  a  time  switch  are 
absolute  accuracy,  dependability  and  long  life.  You 
can  (fuarantee  these  advantages  if  your  switch  has 
a  Telechron  synchronous  motor. 

Telechron  motors,  operating  in  perfect  synchro¬ 
nism  with  all  commercial  AC  frequencies,  are  100% 
accurate.  They’re  self-starting,  reach  rated  speed 


ffere's  News 


for 

Time  Switch 
Makers 


almost  instantly,  take  little  power.  They’re  light 
and  compact,  yet  develop  many  times  the  power  of 
any  spring-driven  clock  mechanism.  Precision  build¬ 
ing  and  an  exclusive  lubrication  .system  assure  long, 
trouble-free  life. 

Their  advantages  are  the  result  of  Telechron’s  25 
years’  experience  in  making  synchronous  motors 
.  .  .  and  of  adapfinf/  them  to  the  most  exacting  de¬ 
mands  of  timing,  switching  and  control  instruments. 

Our  pioneering  experience  in  application  engi¬ 
neering  is  at  the  .service  of  time  switch  manufac¬ 
turers  who  want  a  better  motor  for  their  po.st-war 
products.  There’s  no  obligation.  Just  addre.ss  Motor 
Advisory  Service,  Dept.  C. 


KIG.  U.  S.  FAT.  OFF 


WARRIN  TILICHRON  COMPANY  •  ASHLAND,  MASS. 

Maker*  of  Telechron  Electric  Clocks  ond  Synchronous  Motors 
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(“CARBORUNDUM”  and  “GLOBAR”  are  retiatered  trade  marks  of  and  indicate  manufacture  by  The  Carborundum  Company) 


Jme  fM5  —  ELECTRONICS 


Elastic  "GLOBAR" 
Resistors 

Did  you  ever  hear  of  an  elastic  resistor?  Here  is  one  type 
— a  resistor  that  springs  back  when  you  release  the 
potential  or  load.  Conversely  when  the  potential,  or  load  U 
applied  the  resistance  decreases.  Study  these  curves,  they 
may  suggest  a  solution  to  one  of  your  problems. 

”Globar”  Negative  Resistance-Voltage  Characteristic 
Resistors  are  currently  being  used  in  the  following  typical 
applications: 

1  Peak  voltage  limiters  (to  limit  voltage  peaks  for  protec* 
tive  purposes).  For  example,  they  are  used  in  Oil  Burner 
Ignition  Transformers  to  eliminate  the  inductive  kick  due 
to  the  opening  of  the  electric  circuit. 

2  Stabilizing  circuits  supplied  by  Rectifiers  to  limit  the 
peak  voltage. 

3  For  the  control  of  voltage  circuits  in  Electronic  devices. 
4  Protection  of  Solenoids  in  direct  current  circuits. 

Resistors  of  this  type  must,  of  necessity,  be  manufactured 
to  meet  the  purchaser’s  needs.  Therefore,  the  following  in¬ 
formation  should  be  furnished  when  considering  the  use  of 
such  resistors: 

(a)  Type  of  apparatus  in  which  resistors  are  to  be  used. 

(6)  Method  of  mounting  and  whether  they  will  be  mounted 
in  series  or  in  parallel. 

(c)  Normal  and  peak  voltage  as  well  as  the  resistance  and 
inductance  of  the  circuit. 

(d)  Ohmic  resistance  of  the  resistor  and  allowable  plus 
or  minus  tolerance. 

(e)  Maximum  voltage  applied  continuously  or  intermit¬ 
tently. 

(/)  Steady  or  intermittent  load. 

(g)  Duration  of  load  and  elapse  of  time  between  its  appli¬ 
cation. 

Feel  free  to  write  us  about  your  resistor  problems.  You 
incur  no  obligation  in  doing  so. 

Working  samples  for  engineering  tests  are  available.  The 
Carborundum  Company,  Niagara  Falls,  New  York. 


O&iam/Cc  ReiC&tiyU 

^  CARBORUNDUM 

TRADt  MARK 


fro 


sand  •  •  • 


the  new  DOW  CORNING 


SILICONE  RUBBER 


SILASTIC  QUALIFIES  EQUIPMENT 
UNDER  GRADE  I,  CLASS  I  SPECS. 

Resistors  coated  with 
SILASTIC  SC-75  operate 
successfully  at  275  "C.  and 
take  the  plunge  from  275®C. 
into  ice  water  nine  succes¬ 
sive  times.  This  seemingly 
impossible  shock  perform¬ 
ance  permits  resistors  coated 
with  SILASTIC  SC-75  to 
qualify  under  Grade  1,  Class 
1  Specifications. 


"Newsworthy''  is  the  development  by  Dow  Corning  of  yet  another— and  per¬ 
haps  greater— contribution  to  the  new-day  efficiency  and  resourcefulness  of 
American  industry.  SILASTIC*  is  the  name  of  the  product  and  silicone  rubber 
is  the  achievement. 

SILASTIC  covers  a  variety  of  elastic  silicone  products  made  by  Dow  Corning 
from  sand,  modified  by  chemicals  drawn  from  brine,  coal  and  oil. 

Being  silicone  rubber,  SILASTIC  exceeds  in  thermal  stability  the  rubber  we've 
known,  whether  natural  or  synthetic.  SILASTIC  retains  complete  flexibility- 
does  not  harden— in  the  temperature  range— 70°F.  to  500°F.  Its  excellent 
dielectric  properties— its  arc,  corona  and  oxidation  resistance— assure  dura¬ 
bility  of  wire  insulation  under  hot,  wet  service  conditions. 

For  the  immediate  broad  field  of  its  usefulness,  SILASTIC  stocks  are  available 
for  application  by  coating,  extruding  and  molding. 

DOW  CORNING  CORPORATION  •  MIDLAND,  MICHIGAN 

ADDRESS  ALL  INQUIRIES  TO  BOX  592  •trade-mark  dow  corning  corporation 
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The  demand  for  Wilco  tubing,  wire  and  other  products  used  in  various  electronic  applications 
for  the  Army  and  Navy  has  caused  the  H.  A.  Wilson  Company  to  increase  its  manufacturing 
facilities  and  develop  new  products  and  techniques.  Both  present  and  future  customers  will 
find  these  new  Wilco  developments  of  great  advantage. 

The  H.  A,  Wilson  Company  manufactures  and  is  interested  in  receiving  inquiries  regarding 
the  following  products — 


WILCO  RADIO  TUBING 

Silver  Tubing  (Fine,  Coin,  Sterling) 
Gold  Tubing  (any  karat) 

Gold  on  silver  (on  one  or  both  sides) 
Gold  on  bronze  (on  one  or  both  sides) 
Silver  on  copper  (on  one  or  both  sides) 
Tubing  made  to  order  from  special  ma¬ 
terials  or  any  combination  of  materials. 


WILCO  RADIO  WIRE 

Silver  (Fine,  Coin,  Sterling) 
Silver-jacketed  Invar 
Silver-jacketed  Brass  and  Bronze 
Silver-jacketed  Copper 
Gold  Wire 
Gold  on  silver 

Gold-jacketed  Bronze  and  Brass 
Any  other  type  of  jacketed  wire  desired 


Let  us  analyze  your  problems.  Write  ^ 

THE  H.  A.  WILSON  COMPANT 

105  Chestnut  Street,  Newark  5,  N.  J. 

Branches'  Detroit  •  Chicago 


Jwe  1945  —  ELECTRONICS 


As  pionMrs  in  th«  {i«y  of  fWlftOptiliic 
insuUtion,  wo  hovo  acquired  onqihooring 
oxporianca  and  production  tochniqwos 
wkich  wo  boliovo  to  bo  oxciutivo.  Tboso 
now  constructions  offer  nMucimum  resit- 
fence  to  hoot,  flame,  oxidation,  ettenfiicaf 
action,  oil,  grease,  moisture,  cold,  abra¬ 
sion,  fungus  growth  and  other  severe 
conditions.  Demand  these  advantages 
today  .  . .  write  for  complete  information 
and  samples  engineered  to  your  particu¬ 
lar  requirements.  Remember  .  .  .  vrhen 
you're  thinking  of  PLASTIC  you're  think¬ 
ing  of  USt 


Thqrmopiastic  insulation  spacial- 
ists  .  .  .  producing  a  complate 
lino  from  fine  wires  to  heavy 

Cower  cables . . .  serving:  Public 
tilHies,  Radio,  Electronic,  Ap¬ 
pliance  and  Instrument  Manu¬ 
facturers,  Telephone  Companies 
and  Contractors. 
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from  WIRELESS  to  MARINE  AMPLIFIED  SOUND 


An  assembly  line  in  a  Remler  factory  engaged 
in  the  manufacture  of  marine  amplified 
sound  systems  for  U.  S.  Maritime  Commission 

Remler’s  experience  in  marine  sound  goes  back  to| 

1918;  this  firm  was  organized  twenty-seven  years  ago  to 
manufacture  ship  wireless.  For  five  years  before  Pearl  Harbor 
a  division  of  Remler  Company  was  busy  with  the  design,  manu* 
facture  and  installation  of  inter-ship  transmitting  and  amplify* 
ing  equipment  aboard  passenger  liners  and  merchant  vessels 
.  .  .  valuable  experience  for  the  manufacture  of  complete 
marine  amplified  sound  systems  for  the  U.  S.  Navy — built  to 
withstand  the  shock  and  concussion  of  war  as  well  as  the 
corrosive  action  of  salt  air  and  water. 

Further  assignments  in  radio  and  electronics  invited.  Consult — 

REMLER  COMPANY,  LTD.  •  2101  Bryant  St.  •  San  Francisco,  10,  CaE 


REMLER 

SINCE  1918 

’flnnouncln^  €r  Communication  Ccj^ulpmcnt 


PLUG  NUMBER 

TYPE 

SEE 

NUMBER  CONTACTS 

SLEEVE  NOTE 

P147  2 

Long 

PL54  2 

Short 

1 

P155  2 

Long 

2 

PL55K  2 

OfF  Set 

P168  3 

Long 

3 

PLI24  2 

Short 

1 

PL125  2 

Long 

2 

PL155  2 

Long 

2 

PL354  2 

Short 

1 

PL540  2 

Short 

1 

B-1 80207  2 

(Lock-Nut) 

2 

CAU-49109  2 

Long 

2 

CRL-49007A  3 

Long 

3 

NAF-n36-1  2 

Long 

2 

NAF-2 12938-1  3 

Long 

3 

NAF-2 15285-2  2 

Short 

1 

Nef*  I  —  Interchengeoble  wHh  others  Note  1. 

Note  2  —  Interchengeoble  with  others  Note  2. 
Note  3  —  Interchongeoble  with  ethers  Note  3. 


OTHER  DESICatS  TO  ORDER 
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manu* 
mplify- 
vessels 
>mplete 
built  to 
as  the 


10,  Calii 


typical  appIkatioM  of  UoiarHIi 

Turn  inwlation  for  mognot  wiro 
Major  coil  insulation 
Coil  load  insulation 


Boot  and  pod  insulation 
Loyor  wound  corns  for  coils 
Slot  insulation 

lominotod  to  popnr,  doth,  mko,  ntc 
Backing  for  prnssum  snnsHivn  top# 

Spiral  wound  for  cabins  and  spun* 
nnd  grommnts 

IXICUTIVBSI  Just  puUishnd,  1M  pogn  manual  no* 
tMnd,  “FABRICATINO  METHODS  FOB  LUMARITH* 
CSUUIOID*  AND  SIMILAB  THEBMOFIASTIC  MA. 
TMAIS."  Writn  for  csmplimintnry  copy  nn  ynur 
cnmpony  Inttnrhnad.  AddMnnnI  cnpins,  $1.00  such, 
•■•n.  u.s.  Pat.  os. 
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For  MOTB  afftcthra  Blcctrical  imalatloH— 


Applications  of  Lumax^  CA  (cellulose  acetaie)  lo 
fine  gauge  copper  wire— 1  and  2  mil— slress  Ihe  inherent  ad¬ 
vantages  of  this  cellulosic  base  insulating  materiaL 
Here,  where  corrosion  strikes  quickest  and  hardest,  Lumarith 
shows-to  .tl^  greatest  advaxdage  its.  freedom  from  the  ten¬ 
dency  to  organic  decomposition  so  inherent  in  many  materials. 

Rather,  this  synthetic  by  its  very  nature  is  chemically  inert,  for 
example,  to  transformer  oil,  and  to  the  electrolytic  action  of  humid¬ 
ity,  moisture— even  salt  water  in  the  presence  of  direct  current. 

The  in-built  dielectric  strength  and  chemical  resistance  of 
Lumarith  CA,  and  its  physical  resistance  to  abrasion,  cracking, 
crease-breaks,  is  impressive  even  with  the  thinnest  foiL  Slippage 
in  winding  and  usage  is  overcome  by  a  special  mat  finish  (A78) 
which  also  increases  elongation,  requires  no  lubricants. 

Look  into  Lumarith  CA  for  your  electrical  needs.  In  films,  foils 
for  winding,  laminating.  Spiral  wound  for  light  yet  rugged  tuUng. 
Rods,  sheets,  regular  tubes  and  molding  materials.  Send  for  the 
booklet,  "Celanese  Synthetics  for  the  Electrical  Industry." 
Celanese  Plastics  Corporation,  a  division  of  Celanese  Corporation 
of  America.  180  Madison  Avenue.  New  York  16,  N.  Y. 


AHi»d  fighters  ond  bombers  hove  established  one  type  of  oir  control/  Another 
type,  olmost  equally  importont,  has  been  estoblished  by  Allied  radio  equipment 
ond  idectronic  devices.  For,  through  the  effective  application  of  highofrequency" 
IthpelseSr  sfcttled  technicians  of  the  Army  and  Navy  control  communicotion 
*^-<^lflHfftihls*-*detect  and  locate  enemy  planes,  ships  and  submarineso'Coordinate 
***®^?********  ^  *W|>s  and  combat  vehides-direct  artillery  fire.. 

r_:  Radio -Division  hos  contHbuted  materially  to  this  air  supremacy  through  the  * 

<lmQliopmmil  and  production  of  voried  Delco  Rodio  products,  rariging  from 
corngoctsfi^ite  rodio  spts  to  highly  speciollzed  rodor  equipment  still  masked  In 
l^^pelm-Radip  division.  General  Motors  Corporation,  Kokomo,  indiano. 


Ita*p  Buying  iWar  Bonds 
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NottBLCo  type  833A 
tubes  undergoing  static 
test — a  check  that  is 
repeated  on  each  tube 
after  a  6^ay  holdover. 
Note  mirror  behind  tube 
in  rack,  to  show  color  of 
plate  during  test. 


This  exacting  control  over  quality  is  one  reason  why 
Norelco  electronic  tubes  hold  such  high  reputation 
for  performance  and  serviceability — and  reason  enough 
why  manufacturers  look  to  North  American  Philips' as 
a  reliable  source  of  electronic  tubes  for  their  postwar 
requirements. 

Although  all  the  tubes  we  produce  now  go  to  the 
armed  forces,  we  invite  inquiries  from  prospective 
users.  A  list  of  the  tube  types  we  are  especially  equipped 
to  produce  will  be  sent  on  request. 

Write  today  for  interesting  booklet  describing  the 
background  of  North  American  Philips  in  the  science 
of  electronics. 


The  ability  of  North  American  Philips  to  produce 
difficult  tube  types  of  ccmsistently  imiform  charac* 
teristicsy  bigb  performance  and  long  life  stems  in  part 
from  rigid  test  methods  that  provide  a  cmistant  check 
on  manufacturing  technique. 

'  A  case  in  point  is  the  833A  transmitting  triode, 
produced  in  quantity  by  North  American  Philips. 
These  tubes  are  given  both  static  and  dynamic  runs 
in  special  test  racks  designed  by  our  engineers.  Follow¬ 
ing  a  holdover  period  of  6  days,  the  static  and  dynamic 
tests  are  repeated  to  spot  any  deviations  from  speci¬ 
fications  that  may  have  developed  during  the  hold¬ 
over  period. 


NORELCO  PRODUCTS:  Quartz  Oscillator  Platas;  Amplifiar,  Transmitting,  Ractifier  and  Cathode 
Ray  Tubes;  Searchray  (Industrial  X-ray|  Apparatus;  X-ray  Diffraction  Apparatus;  Medical  X>ray 
Equipment,  Tubes  and  Accessories;  Tungsten  and  Molybdenum  products;  Fine  Wire;  Diamond 
Dies.  •  We  invite  you  to  visit  our  office  and  showroom  whan  in  New  York  City 


omco  Electronic  Products  by  NORTH  AMERICAN  PHILIPS  COMPANY, INC 


Dept.  C-«,  1(X)  East  42nd  Straat,  New  York  17.  N.Y. 
factories  in  Dobbs  Ferry,  N.  Y.;  Mount  Venton,  N.  Y.  (Motalix  Dhr.);  Lewiston,  Me.  (Ehnat  Dhr.) 
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iwi  cmitors. 


with  die  bushing 


WHISTLER 


SINGLE 

HOLE 


PERFORATOR 


1^  VA"  PUNCH  ADAPTOK  RINGS 

(K*  size  not  shown  is  In  Punch  Hokior) 


PUNCH  HOlDiR  OF 
HARDfNtD  AUOY  STflL 


DIS  aIsaPTOR  RINGS 

- 

{%' size  can  bo  soon  in  Gvo^e  Ptolo}^ 


So  B.  WHISTLER  &  SONS,  Inc.  752-756  Military  Road,  Buffalo  17,  N.Y. 


REPRESENTATIVES  IN  ALL  PRINCIPAL  CITIES 


JOeTin  touch  with  WHISTLER  for  all  types  of  sheet  metal  d/es^J 


Shown  above  is  the  U-5015  Whistler  Single  Hole  Perfor¬ 
ator  Set  complete  and  at  the  left,  the  set  on  the  press  ready 
for  production — the  answer  to  quick  and  economical  hand¬ 
ling  of  many  perforating  jobs.  It  takes  but  a  few  minutes 
to  bolt  in  the  punch  holder  and  position  the  guage  plate 
and  die  shoe  which  are  set  on  the  press  as  a  single  unit. 
Punch  and  die  adaptor  rings  of  the  four  sizes  are  changed 
instantly  by  loosening  then  tightening  two  set  screws.  The 
same  procedure  is  followed  for  changing  sizes  of  punches 
and  dies.  Absolute  precision  is  assured.  Punches,  dies  and 
strippers  are  extra.  Shipped  within  a  few  days  in  standard  sizes  from  to  1}^"  in  round,  square, 
oval  and  rectangle  shapes  for  perforating  materials  to  l/j"  thick  mild  steel.  Operating  satisfaction 
is  guaranteed  by  Whistler’s  28  years  of  experience  in  the  manufacturing  of  production 
perforating  equipment.  Whistler  Single  Hole  Perforator  Unit  c^W»plete  F.  O.  B.  Buffalo  J 


Slottud  gua'gu'f 
/  >  ^  ing  at  a 
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PIONEERS  IN  ELECTRIC-ELECTRONIC  PROGRESS 
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*Trad«-afi  S.  Pot.  Office 


Where  and  How  Might  this  Ciass  C 
High-Temperature  Wire  Insulation 
Fit  into  Your  New  Product  Ploiining  ? 


Write  today  for  copy  of  *CEKOC  200  Bulletin  505 

SPRAGUE  ELECTRIC  COMPANY 

i  NOITN  ADAMS,  MASSACNWSIITS 


RflGUE 


Sprague  *CEROC  200  is  an  inorganic 
wire  insulation  having  outstanding 
space  factor  and  high-temperature 
advantages: 


G  Applied  to  copper,  nickel,  or  other 
types  of  wire,  it  permits  continuous 
operation  at  200° C. 


G  Wound  in  coils,  the  thermal  conduc¬ 
tivity  of  *CEROC  insulated  wire  is 
such  that  it  does  develop  hot 
spots  to  a  point  of  nullifying  much  of 
the  high-temperature  gain  which 
might  otherwise  be  expected. 


G  *CER0C  200  has  an  exceptionally 
high  space  factor  as  the  ceramic  coat¬ 
ing  is  only  one  quarter  of  a  mil  thick 
and  is  uniform  for  all  wire  sizes. 


G  Substantial  volt-ampere  rating  in¬ 
creases  can  be  obtained. 


G  Thimble-size  coils  can  be  wound  to 
do  spool-size  coil  jobs. 


G  Throughout  the  entire  field  of  insu¬ 
lated  wire  wostnd  electrical  devices, 
countless  opportunities  exist  for  re¬ 
designing  and  re-rating  products  for 
greater  efficiency  in  smaller  sizes  and 
at  higher  temperature  operation. 


Wire  insulated  with  *CEROC  200  can 
normally  be  supplied  in  sizes  to  meet 
almost  any  coil,  transformer,  or  motor 
need.  Although  practically  100%  of 
the  present  greatly  expanded  produc¬ 
tion  is  still  going  for  war  uses,  sam¬ 
ples  of  several  popular  sizes  are  avail¬ 
able  in  "engineering”  quantities. 
These  represent  a  real  opportunity 
to  those  who  recognize  the  tremen¬ 
dous  design  advantages  inherent  in 
this  unique  insulation  development, 
and  who  seek  to  test  it,  not  so  much 
for  existing  products  but  in  relation 
to  entirely  new  or  re-designed  prod- 
uas  that  look  to  the  future. 


Sprague  *CEROC  200  is  by  no  means 
a  new  or  untried  development.  Pio¬ 
neered  and  perfected  by  Sprague  sev¬ 
eral  years  ago,  it  has  been  supplied 
exclusively  and  in  large  quantities  for 
war  applications.  Its  proved  advan¬ 
tages  are  these: 


LOOKING  AHEAD! 


FOR  ENGINEERS  WHO  ARE 


The  part  illustrated  is  an  air> 
borne  radio  insulating  part  .  .  . 
made  from  grade  "L”  DILECTO 
. . :  a  laminated  phenolic  plastic. 
It  was  sawed,  milled,  drilled, 
countersunk  and  tapped.  Toler¬ 
ance  requirements  were  close. 
DILECTO  parts  such  as  this  one 
will  be  widely  used  in  all 
branches  of  air  transportation. 


TTproooc^ 


Sion**^**  ""^g^^dSheets,  ' 

fabricated. 

rHemica^^**^'’^  Molded  to  ^ 

,VaWesea  ComP^' 

gallic*  .  Bolietio  all  C-^ 

uUontead  ated  '^*“*r^^odWido»'  ^ 

B.esio  l^P*^**  Available. 

Pibte.  loRS 


Here  is  a  strong,  tough  plastic . . .  wiiu 
high  electrical  insulating  properties 
that  remain  stable  under  extremes  of 
temperature  and  humidity.  DILECTO 
is  readily  fabricated  on  ordinary  metal 
working  tools.  It  is  NON-corrosive 
arid  highly  resistant  to  many  chemicals. 

This  versatile  plastic  may  be  the 
answer  to  your  *'What  Material?” 
problem.  C-D  technicians  will  be  glad 
to  help  you  find  out.  Their  wealth  of 
"Know-How,”  the  result  of  a  half 
century  of  service  to  industry,  makes 
available  to  you  thousands  of  case 
histories  of  solved  design  and  opera¬ 
tional  problems. 


DISTRICT  OFFICES 

HEW  YORK  17  •  CLEVELAND  14  •  CHICAGO  11 

SPARTANBURG,  S.  C*  SALES  OFFICES  IN  PRINOPAL  CITIES 

• 

WEST  COAST  REPRESOfTATIVES 
MARWOOD  LTD.,  SAN  FRANOSCO  3 

• 

IN  CANADA: 

DIAMOND  STATE  FIBRE  CO.  OF  CANADA,  LTD.,  TORONTO  6 


fibre  c 


Established  1895  ..  Manufacturers  of  Laminated  Plastics  since  ?9I  I— ■  NEW  Ahh  lb  •  DELAW  AH  E 


280 


Jm»  tMS  — ELECTRONICS 


CHARACTERISTICS  OF 
AlSiMm  STEATHE  INSUUTORS 


+  OR  +  QUALITY 
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I  I  It*s  not  wise  to  think  that  all 

I  I  ■  Steatite  Ceramic  Insulators  are 
equivalent  in  quality.  From  selection  of  materials  through  the  processes 
of  mixing,  extrusion  or  stamping;  on  through  the  kiln  to  final  inspection, 
the  production  of  a  high  grade  Steatite  Insulator  requires  experience, 
skill,  modern  tools  and  machinery,  plus  the  KNOWHOW  that  comes 
from  extensive  research  and  development. 

Inferior  Steatite  Insulators  may  be  produced.  They  may  be 
porous  or  underkilned  or  overkilned. 

Backed  by  43  years  of  Ceramic  Leadership,  constant  research 
and  development,  highly  trained  workers,  the  most  modern  ma¬ 
chinery  and  production  methods,  AlSiMag  has  fully  earned  its 
reputation  as  “Tops  Among  the  Steatites’*.  Whatever  you 
are  planning  in  the  electrical  or  electronic  field,  we  believe 
our  specialized  knowledge  will  be  helpful. 

Let’s  work  together. 


A/HiRKAN  lAVA  CORPORATION 

CHATTANOOGA  5,  TtHNCSSit 


Permanant  Rigidity 
Cannot  Char 

Rosiitant  to  Thormal  Shock 
Rofistont  to  High  Tomporaturoc 
High  Mochanicai  Strongth 
Low-Loss 

Doos  Not  Absorb  Moisturo 
Chomicaiiy  Inort 


ALCO  h»i  b»»n  •wsrdtd  for  iho  fifth 
timo  tho  Army-Ntvy  "£”  Award  for 
continuod  oncoUorreo  in  quantity  and 
quality  of  otaantial  war  production. 


cs 


NOW  ! 


5  DISTINCTIVE  FfATURfS.— In  daytime  thli 
unit  emits  concentrated  penetrating  light 
which  is  visible  thru  surrounding  bright* 
ness  ...  A  turn  of  the  knurled  head  pro¬ 
duces  soft  diffused  light  which  is  ideal  for 
night  operation.  No  effect  on  operator's 
vision  .  .  .  Field  of  visibility  is  o  full  150°, 
60  more  than  required  minimum  .  .  . 
Press-to-test  —  light  finger-tip  pressure  ac¬ 
tuates  the  bulb  testing  circuit  .  .  .  Ac¬ 
commodates  Krew-bose  or  bayonet  base 
bulbs  which  con  be  quickly  discharged  by 
finger.tip  pressure  .  .  .  Assemblies  sup¬ 
plied  complete  with  required  lamps.  Con¬ 
sult  us  about  your  problem. 


Write  for  Catalogue 


DIAL  LIGHT  [0. 


900  BROADWAY  •  NEW  YORK  3,  N.  Y. 

Telephone:  Algonquin  4-5180-1-2-3 


CARTER  SOLVES 

PROBLEMS 


ARGON  -  NEON  •  HELIUM 
'  '  XENON  -  KRYPTON 

\StuyH{ar(l  and  Special  Mixtures' 


lAlTIMOIE  2,  MO. 

1310  N.  Calvert  SI. 
•lltMINGHAMS,  AlA. 
124  So.  16ll<  St. 

(A  O.  SoK  2SB3) 
tOSTON  25.  MASS. 

122  Ml.  Vernon  St. 
Upham's  Cemeri, 
SUFFAIO  13,  N.'Y. 

730  Groni  St. 
CHARIOTTC  1.  N.  C. 
Post  and  McNIndi  Sts. 
(P.  O.  Sax  1147) 
CHICAGO  4,  ILL 
332  So.  Midilgon  Ave. 
Room  604 

CINCINNATI  3,  OHIO 
f34  Kenyon  Ave. 
CLEVELAND  2,  OHIO 
1112  Wtlliamsoa  Side. 
DAVENPOKT,  lA 
2561  Slate  St. 

Seilendeif,  le. 

DAYTON  1,  OHIO 
Sprinehore  Pike  at 
MIm  Head 
(P.  O.  Sox  923) 
DETKOIT  II,  MICH. 

7991  Hartwick  St. 
KANSAS  CITY  t,  MO. 
2701  Warwick  Trtcwoy 
LOS  ANGELES  II,  CAL 
2423  E.  SSih  St. 
LOUISVILLE  I,  KY. 

1256  Leeon  St. 
MILWAUKEE  5,  WISC. 
SIS  W.  WInnebaeo  St. 
MINNEAPOLIS2,MINN. 
nil  Nicollol  Ave. 


NEW  OtLEANS  2,  LA. 
1406  S.  Kendon  St. 
NEW  YOltK  17,  N.  Y. 
60  East  Atnd  St. 
OKLAHOMA  CITY  S. 
1521  S.'Aenew 
<P.  O.  Sox  2457) 
PHILADELPHIA  40,  PA 
Alleeheny  Ave.  A  17  St. 
PinSSUKGH  12,  PA 
1116  Ridge  Av.,  N.  Side 
PORTLAND  10,  ORE. 
2949  N.W.Prent  Ave. 
RICHMOND  1,  VA 
(P.  O.  Sox  1192) 

SAN  FRANCISCO,  CAL 
12S0  45ll«  St. 
Emwyville  S,  Colli. 
SEAHLE  4,  WASH. 
3623  E.  Marginal  Way 
SHREVEPORT,  LA 
St.  Vincent  Ave. 

Cedar  Grove  StoHen 
(P.  O.  Sox  763) 

ST.  LOUIS  2,  MO. 

630  So.  Second  St. 
WHEELING,  W.  VA 
94  -  29lli  St. 


Magnolia  Ahiw  Ottliee 
EL  PASO,  TE)(AS 
Old  Port  SIIm  Rood 
(P.  O.  Sox  64) 
HOUSTON  1,  TEXAS 
2405  Callinmwertit  Avv 
(P.O.  Sex319) 

FORT  WORTH  1,  TEXAS 
SOI  N.  Throckmorton 
(P.  O.  Sox  996) 


AIR  REDUCTION 


•iNIRAl  OFHCli  M  l.42d  H.,  NiW  TOM 


For  many  years,  Carter  Dynamotors  have  been  a  familiar  part  of  the 
specifications  of  leadinj;  Communication  Equipment  Manufacturers, 
Police  Departments,  Government  Agencies,  etc.  May  we  suggest  you 
submit  your  Dynamotor  requirements  too,  and  see  for  yourself  the 
reason  for  this  recognized  preference. 

The  latest  catalog  o(  Carter  Dyiiamotors,  Converters,  Permanent  Magnet  Generators 
and  Dyivamotors,  and  special  rotary  equipment  will  be  sent  upon  request. 


liOS  M/ftrouRgg  Av*.  Corter,  a  tygff  known  nomo  In  radio  for  over  twonty  yoart.  Cabit:  Gonomotor 


STEATITE 

CERAMIC 


Properties  and  Ckaractoristtcs  of  Our 
LAVm  Sl-S  StootHo  Coramie  Body 

CamprMsiva  ttrongtli  . 00.000  lbs.  per  square  in^ 

Tensils  gtiwngth  .  7.200  lbs.  per  square 

Floxural  Strrnigtti  . lO.SOO  lbs.  per  square  ■«» 

Modulus  of  nupturo  . 20,000  lbs.  per  Muare 

Disisetrie  •trongth  . 23S  volts  per  »'< 

Dlploctric  ConsUnt . 0.42  »  pr«qu*ncy  ot 

Hardness  (Mohr  scale)  . .  •  4- 

Softening  Temperature  . . . 

Linear  Coeflleient  of  **P*"*'*". li •  •  •  it . *nooe»fc 

Moisture  Absorption  (ASTM  D-lia-42-A) . 

Makers  of  elearical  and  radio  apparatus  destined 
for  war  service  are  finding  in  LAVITE  _me  pt*" 
cise  qualities  called  for  in  their  specificatiom- 
.  .  .  high  compressive  and  dielmric  strengtn, 
low  moisture  al^rptioa  and  resistance  to  ^ 
fumes,  acids,  and  high  heat.  The  exceedingly  W* 
loss-factor  of  LAVITE  plus  its  excellent  works- 
bility  makes  it  ideal  for  all  high  frequency 
applications. 

We  will  gladly  supply  samples  for  testini- 


D.  M.  STEWARD  MEG.  COMPANY 

Main  Office  3  Works  Chattanooga  Tenn 
Needham,  Mass  Chicago  Los  Angeles 


2t4 


Jno  IMS  — ELECTRONICS 


w. 

At 

>N 

MLV^ 


MODEL  JOl 
AXIAL  FLOW 


B-ECTRONICS  — June  1945 


;4i%  ^eacce^  ;4(m(^uacc^ 


another 


blower  unit 


new 


ICAl.  EIECTRONIC  AND  MECHANICAL  AffllCATIONS 


EASTERN  AIR  DEVICES.  INC. 

585  Dean  Street  •  Brooklyn  17,  N.  Y, 

A*  AM/iof*  ol  r0«  fr*d  Goof  Co.,  f<K.,  E<f.  1090 


DELIVERY  (FREE  AIR) 
375  C.FJM.  (NEMA  CODE) 
140  C.F.M.  (NAFM  CODE) 

400  cycles  *115  volts  *  6500  RPM 
50  watts  input  *1.0  mfd.  condenser' 
required  •  starting  torque  2.25  oz. 
in  •  80%  power  factor  •  weight  ot 
unit  16  oz.  Fan:  4  blade  •propeller 
type,  4-inch  diameter. 

We  invite  inquiry  I 


TWO  BOOKS  EVERY  ENGINEER  NEEDS 


THE  CATHODE-RAY  TUBE 
AT  WORK  by  John  F.  Rider 


Th*  cathod«-ray  tube  is  the  most  universally  used  device 
for  research,  engineering  and  maintenance  in  the  radio  and 
electrical  fields. 

In  using  this  device  to  its  fullest  capabilities,  it  is  necessary 
to  understand  its  theory  and  functioning.  This  book  presents 
a  complete  explanation  of  the  various  types  and  what  role 
each  element  within  the  device  plays.  Different  types  of 
cathode-ray  OKillographs  are  diKussed. 

More  than  half  the  book  is  devoted  to  the  practical  appli¬ 
cations  illustrated  with  unretouched  photographs  of  octual 
oscillogrophs. 

338  PAGES  .  .  450  ILLUSTRATIONS  .  .  .  $4.00 

A-C  CALCULATION  CHARTS 

This  book  i|  a.  tremendous  time  saver  for  engineers  and 
others  who  work  on  electrical  communication  and  olectricol 
jKmestiproblems.  Faster  than  a  slide  rule.  It  covers  all  alter¬ 
nating  current  calculations  in  series  circuits,  parallel  circuits, 
series-parallel  and  mesh  circuits,  at  frequencies  from  10 
cycles  to  1000  megacycles.  146  Charts— 7"  x  M"— Two 
colors— $7.50. 


Export  Divitioni 

JOHN  F.  RIDER  Publisher,  Inc.  Rocke  Int.  Corp. 

13  E  40th  Street 

404  Fourth  Avenue,  New  York  16,  N.Y. 

Cable:  ARIAB 


SC... 
Selenium  Control  and 
Selenium  Conversion  for 
the  practical, ,  profitable 
performance  >planned  by 
top  flight^  design  engi- 
'  neers.  Selenium  provides 
maximum  effimency jI*.  . 
unlimited  life . . .  negative 
temperature  coefficicint..; 
tand  other  characteiristics 
,  necessary  to  solve' the 
electronic  problems  of 
;  tomorrow  .  .  .  Inat  s  why 
:DC  means  SC.^' 

'  ~~  SEND  FOR 

'  bulletin 


SELENIUM  CORPORATION 
of  AMERICA 


1719  WEST  PICO  BOUIEVARD 
lOS  ANGEIES  IS.CAIIEORNIA 

EXPORT  DIVISION  ERAZAR  A  HANSEN 

IN  CANADA  BURLEC  LTD  TORONTO  13,  ONTARIO,  CANADA 
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ftNADA 
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V  r> 
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Photo  U«  S«  Signal  Corps 


SPEAKER  FOR 
THE  HOUSE 


FINE 


If  HEN  a  battery  of  "heavies  speaks,  the 
enemy  heeds  .  .  .  hurries  out  of  range.  And'; as 
the  foe  retreats,  Spencer  precision-made  wire 
goes  forward  with  our  fighting  men,  to  direct 
the  inexorable  battering  of  Axis  defenses.  Bottle- 
tested  Spencer  steel  and  alloy  wires,  serving 
with  distinction  in  wor,  will  be  insurance  against 
wire  failure  in  your  peace-time  product 


ALLOY  WIRE 

Spencer  Wire  Company 

WEST  OROOKriBkO  PLANT 

WEST  tiOOKEIELD  •  JAASS. 


^TRONICS^Jvn*  194S 


100  Sixth  Avi.D«p».  E-A  Nnr  Yoiins.  N.  Y. 
lostoR,  Miss.  Niwoifc,  N.  J. 

WtrM  s  lofftst  RoA*  Svfply  Hodm 


mo 


OrigiiMton  ond 
Ptocitim*  Morfcftars 


•f  tiM  ctltbratid 


jMfaj/eUeMo 


.  .  LONG  ISLAND  CITY.  N.  Y 

100  Varich  St,.  N  Y.  C. 


32-62  — 49th  STREET 

Eiaart  Dapt 


Writ*  today  for  oar  aarioia 


CABINETS 

CHASSIS 

PANELS 

RACKS 


for  ELECTRONS  APPARATUS 


S*nd  tpocifkcrtioiu;  or  v^ito  for 
etir  Cotaloa  No.  4lA. 


IPAI^-METAL 


PRODUCTS 

CORPORATION 


ANOTHER 
SPECIAL  BY 
PRIIGRESSIVE 


s<s2^i£:‘S^V'\r  \ 

iiS^***^  wcp  rn 

HOltWOOP 


w».. 


'W 
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UD  SPEAKER 


HEADQUARTERS 

.  .  .  Magnavox 


Model  69.  IIB  additional 
models  will  he  available  for  the 
postwar  manufacturing  trade. 


PIONEERING  in  the  production  of  elliptical 
speakers,  Magnavox  filled  an  important  need 
in  receivers  for  automobiles,  as  well  as  for  larger 
model  home  sets  and  phonograph  combinations. 

^  'At  The  elliptical  speaker  offers  decided  acoustical 
and  mechanical  advantages . . .  desirable  frequency 
response . . .  compensation  in  the  speaker  for  lack 
of  an  adequate  baffle  . . .  ideal  directional  charac¬ 
teristics  and  small  mounting  space. 


a 

★  ★  Because  oj  the  wide  popularity  of  the  Magnavox 
elliptical  series,  various  sizes  will  be  available  for  postwar 
radios.  Electrodynamic  or  permanent  magnet  models  will 
be  made  to  your  specifications. 


★  ★  In  your  planning,  be  sure  to  |f  " 

-  consult  with  loud  speaker  headquarters. 

The  Magnavox  Company, 
Components  Division, 
Fort  Wayne  4,  Indiana. 
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has  served  radio  industry  34  years 
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AGAST^ 
TYPE  gfflEM  K0.B*I 
TIMING 

coit 


:X- 


L  X  * 

'Wi  ■-;* 
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Ah  Invitation  to  All  Electrical  Designers  to 

TRY  SILVER  GRAPHALLOY 

BRUSHES  for  CONTACTS 


High  current  density,  low  contact  drop,  low 
electrical  noise,  and  self-lubricotion  ore 
'  citaracteristics  of  this  silver>impregnated 
molded  graphite  that  may  be  the  answer 
.to  your  electrical  brush  problems 


FOR  CONTACTS 

Low  contact  resistance  and  non>welding 
when  breaking  surge  currents  are  inherent 
properties  of  this  unique  combination  of 
conductive  silver  and  self>lubricating 
graphite. 


SAMPLES  of  Silver  Graphalloy  will  be  gladly  furnithmd  for  ted  on  yocr  appikationt. 

'  Silver  Gropholloy  Is  usually  tilvar  plotad  to  parmif  eosv  |id(ferinF<to  leof 

springs  or  holders.  Why  not  WItITf  NOW  yourTm^jdmples? 

GRAPHITE  METALLIZING  CORPORATION^^iBlIliKl 

1055  NEPPERHAN  AVE  •  YONKERS,  NEW  YORK 


25,000  OHMS  PER  VOLT 
PUSH  BUTTON  OPERATED J 


SLIP-RING  AND  COMMUTATOR  BRUSHES  AND  CONTACTS 


Design  proven  by  over  5  years  pro¬ 
duction 

■¥  Dual  D.C.  Sensitivity— 25,000  ohms  | 
per  volt  and  1000  ohms  per  volt. 

'^Matched  resistors  of  1%  accuracy 

•¥  Push  button  operated — no  roaming 
test  leads 

•♦t  Open  face — wide  scale  4'/,"  meter. 

40  microamperes  sensitivity. 

4t  I  Microampere  first  scale  division. 

SP£CIFiCATIONS 

D.C.  MICflOAMPCRCS: 

0*70>700  microampere* 

D.C.  MILLIAMMCTCR: 

0v7>3S-l40*3»0  milliamperet 
D.C.  AMMCTCR 
0-t.4>l4  amperes 

D.C.  VOLTS.  2S.000  OHMS  RCR  VOLT: 

0-3.S«7*35>140*3SO>700-t400  voUS 
D.C.  VOLTS.  lOOO  OHMS  RCR  VOLT: 

0-3.$<7-3S-140-350-700-1400  volts 
A.C.  VOLTS.  lOOO  OHMS  RCR  VOLT: 

0>7-3S-140-3SO-700-i400  volts 
OUTRUT  VOLTMETER: 

0*7-3S-140-3S0-700*S400  VOltS 
DECIBEL  METER:  rr  ^ 

0  Ob  to  plus  4S  Ob 
OHMMETER: 

0-SOO*SOOO*SO.OOO-SOO.OOO  OHMS 
0*S-SO  MEGOHMS 
ROWER  SURRLV 
Battery  Operated 

With  tht  abovo  spoclfications  ths  Suprama 
Modal  592  Spaad  Tastar  maats  today's  ra- 
quiramants  for  qanaral  laboratory  usa.  as- 
sambly  Una  tasts  and  inspactlon,  radio  and 
othar  alactronic  repair  and  maintananca. 


SUPREME 


TESTING  INSTRUMENTS 


Supreme  Instruments  Corp 

Creenieood,  U.  S-  A. 
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VOkVHC  XIX  Nt.  S 


THE  lifTTEIFlV  CllCttir 

•  AT  HIGH  HAOtO  riCOVIHClCf  tian  Wve' 

bmm  mrd  Imt  •  tut  to  fwwrfcjrm  Ae  lawrtina*  »f  dmat*. 

laHic  trgkm rnfm rrtiammre,  1^  rwnt  «4  Vmt  mmf»mtuoo 

clfcieyrwcyliotlgamarafifif^tkg  wiiwM>wt>Mr<»»f«rimtttwrtli 
haapfA  TTwt  »y«i vatoit  (^«kprndU  Ofum  tlw>  frr^ggary,  wyna 

tAe  rmAfm&t'wm  «4  tht*  Aa»,  am4  «pna  tlv  SMtrri^  ateJ.  F»jr  •  con' 
rrtfiftlhiie,  fc)ria«rtjipg^a>ihMftiaiiMiifti»eToalJM^t  ta  iawafa 
eMr  of  X«A»  lAtA  oof^wr  omalartaoi  mm)  ak  Atrliwtrir,  ^  h  mffnnd^ 
Hl»l;  G.IJ!>V' /wlirMpi)MrtMh»>iA<iHaf  tfpof  dyomrr  rrwwlnrtorm 
im^w  mmI f^tr  fattfmmrf  im  eyrie*  ftw  mtvmA.  !Wii  a  Imt  Ium  ay|Oow» 

I  iarfr^liMatlof  iqaa>il«»0^ir<Hri»!waoM»,^ 

MPortMom,  b«t  tlwy  fAngt  aMarwhsi «<»HarraUr  fw^mai'y  Ihoa 
AocoHa  aiiA  enadrOMCf*. 

flhile  tnmmimim  liiir*  luve  bem  mm>4  «t  mtMlaralely  l^(li  bm* 
yirari—  »amly  to  oAcmo  M»|irrMir  iierferMuMiM  m  rxptaMod  try 
ralor*  «jf  they  Wre  ncrnMN)  |»  W  ikwi  oolr  proctkal  ■iriiW’of  iMMOf 
at  »l«tt  ki^irr  Ar^fMMiRir*.  Itfcaa  Wra  oaMWiirihihai  fuareMtkmal  timiott 
<lr>k«»  weto  of  ktlir  lae  at  InKiiaarar  mcr  a  feo  kuMHbi'f  iargarr«fp«, 
anrt  no  rwaeeatfir  Itur*  kavo  y  ratty  Wro  lAiyilril.  TSauovtkaHy, 


l'H>eaa  l-  '*>-#•  VarraMlrr.  t^Nfi  FKVaa  2.  i'imutt  ty|iN  U 
laltNO  «l  r»4»i>'NOt»nwNl  taMNNit  mimilmmttr.  far  fat  faiO  ^fab 


•Cj-  2- 
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Do  YOU  Read  the  G-R  EXPERIMENTER? 


•  SENT  WITHOUT  CHARGE  each  month  to 
scientists,  engineers,  technicians  and  others  inter¬ 
ested  in  communication-frequency  measurement 
and  control  instruments  and  problems,  the  General 
Radio  Experimenter  has  been  published  continu¬ 
ously  since  1926.  Each  month  it  contains  eight 
pages  of  articles  describing  new  G-R  instruments, 
new  ways  of  using  G-R  equipment,  and  a  number 
of  applications  of  a  general  engineering  nature  not 
specifically  relating  to  General  Radio  products. 

Included  in  recent  issues  have  been  such  articles 
as :  use  of  the  cathode-ray  oscillograph  in  frequency 


comparisons;  methods  of  obtaining  low  distortion 
at  high  modulation  levels;  antenna  measurements 
with  the  r-f  bridge;  impedance  bridges  assembled 
from  laboratory  parts;  measuring  0.003  horsepower 
with  the  Strobotac ;  a  600-Mc  oscillator ;  the  butter¬ 
fly  circuit;  a  method  for  measuring  small  direct 
capacitances;  and  many  others  of  similar  nature. 

To  receive  the  Experimenter  merely  fill-in,  clip 
and  mail  the  coupon  below.  If  you  do  not  want  to 
cut  this  magazine  please  supply  us  with  ALL  the 
information  requested  on  the  coupon.  A  postcard 
will  do. 


MAIL  NOW!  PLEASE  FILL-IN  COMPLETELY. 


TO:  General  Radio  EXPERIMENTER,  275  Mass.  Ave.,  Cambridge  39,  Mass. 
Enter  my  COMPLIMENTARY  subscription  to  the  G-R  EXPERIMENTER. 

Name  (print) . Company  Name . 

Company  Address . . . 


Street  City  and  Zone  No. 

mt 

Type  of  Business . Your  Title. 


GENERAL  RADIO  COMPANY 


Cambridge  39, 
IVlassachusetts 


90  West  St..  New  York  6  920  S.  Michigan  A\e..  Chicago  5  1000  N.  Seward  St.,  Los  Angeles  38 


H.ECTRONICS  — ms 


101 


"ALNICO" 

PERMANENT  MAGNETS 

Specializing  in  the  production  of  highest  quality 
Alnico  Magnets  in  all  grades  including  new  triple 
strength  No.  5. 

Production  material  checked  to  assure  highest 
uniform  quality  of  product. 

Castings  made  to  customer's  special  order  on 
the  basis  of  sketches  or  blueprints  furnished. 

Information  and  suggestions  furnished  on  request. 

GENERAL  MAGNETIC 

C  O  R  P  R  A  T  I  O  N 

MANUFACTURERS  OF  HIGH  COERCIVE  MAGNETIC  ALLOYS 
2126  E.  Fort  Street  •  Detroit  7,  Michigan 


EISLER  EQUIPMENT 

..complete  and  diversified  for  every  phase 
of  electronic*  manufacture! 


(A)  No.  600  KC3P,  50  KVA 
Press  Type  Spot  Welder,  3 
Spots,  Air  Operated,  18" 
Throat — o  high  production 
unit. 


(B)  No.  5/-8t.  New  Eisler  8 
head  type  Tipless  Sealing 
Machine,  Adoptoble  for  all 
types  and  sizes  of  bulbs. 


(C)  EISLER  Special  Trons- 
formers  and  Reactors  — 
high  or  low  voltage;  oir 
cooled,  oil  immersed  or 
uncosed. 


Th*  CHAS.  EISLER  lin*  of  spMkilizad 
•Uctronic  tools,  machinos  ond  dovicot  is 
comploto  and  divorsiflod.  Includod  aro 
bmumoroblo  typos  of  woldors  —  spot, 
soam,  butt,  rockor,  arm,  pnoumotic  and 
spocinl  typos.  Also  includod  aro  hundrods 


of  dovicos  for  vacuum  tubo  manufacturo 
—  glass  tubo  cuttors,  slicors,  stom  cmd 
scaling  machinos  as  woll  as  on  all>inclu- 
sivo  lino  of  transformers  for  ovory  indus¬ 
trial  and  gonornl  nood. 


How  the  facilities  and  ex¬ 
perience  of  Sillcocks-Miller 
specialists  can  help  you 
solve  your  problems  in  pre¬ 
cision-fabricated  plastics  is 
told  in  a  new  illiistrated 
booklet  now  available. 

Designers  cmd  mcmufactur- 
ers  in  need  of  plastic  parts 
cmd  products  made  to  ex¬ 
tremely  close  tolercmces 
will  find  the  Sillcocks-Mil- 
ler  Compemy  a  most  de¬ 
pendable  source  for  design 
cmd  development  service 
and  for  highest  cpiality  pro¬ 
duction. 

Whether  you  are  now  us¬ 
ing  plastics  or  wemt  to 
learn  why  it  will  pay  you 
to  convert  to  plastics,  you 
should  have  a  copy  of  this 
helpful  booklet.  Write  for 
it  today  —  without  obliga¬ 
tion. 


'll'  EISLER  serves  99%  of  American  vacuum  tube  pro* 
ducers  today.  Write  tor  completely  illustrated  cototoo 
wow  '  you  incur  no  obllgotion. 


ENGINEERING  COMPANY 

13th  ItREET  NEWARK  3,  NEW  JERSEY 


H  Costs  You  Less  to  Pay  a  Little 
More  for  Sillcocks-MillerQuality 


By  Sillcocks-Miller 


SERVICE  TO  HELP 


DESIGN  ENGINEERS 


FREE  BOOKLET 
PRESENTS  4 -POINT 


Hew  GUIDt 

TO  PRECISION-MM 

PLASTICS 


f 

fon 

Sc. 
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KC:OVII.I.  MA.XI 


Electronic  Division 

22  Mill  Street,  Waterbury  91,  (Connecticut 


Conijiany 


Veld  ress 


■^e  send  me  a  free  copy  •>(  "Maslers  »/ ”  booklet  de- 
bing  your  facilities.  1  am  interested  in  the  ELECTRONENT* 
rpbeations  checked. 

-Batteries  Q  Dials  □  Panels 

-Record  Changers  □  Escutcheons  G  Sockets 

-Clips  Q  Jacks  □  Stampings  (inisc.) 

-Condensers  Q  Lugs  □  Tubes 

iber  applications . 
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contains  more  than  500  Electronents* 

, , .  all  made  and  assembled  by  Scovill 


iili  three-pusitiun,  liigli-f'iet|uency 
idio  receiver  rack  lor  big  bombers 
■une  of  the  most  intricate  manufac- 
uring  and  assembling  problems  ever 
iiirusted  to  Scovill  .  .  .  shows  how 
tovill's  versatile  production  facilities 
ill  meet  requirements  lor  electronic 
iiiiponents  or  complete  assemblies. 
More  than  500  individual  parts  are 
i^mbled  in  this  rack.  Materials  used 
iige  from  plastics  to  metal  alloys  in 
It  form  of  sheet,  rod,  wire  and  tub- 
Scovill  makes  all  e.\cept  glass  and 
fistics  components.  Methods  include 


forging,  stamping,  drawing,  lieading, 
machining,  and  wire  forming. 

Even  complicated  wiring  does  not 
stump  ScovilPs  production  engineers. 
Every  wire  is  cut  to  length,  stripped 
and  soldered  into  correct  position. 
Relays  are  manufactured,  tested  and 
adjusted  by  Scovill  technicians. 

In  other  words,  Scovill  engineered 
the  whole  job  for  assembly-line  pro¬ 
duction  .  ..a  service  that  can  help  you, 
too,  save  time,  trouble  and  money  on 
the  production  of  small  electronic 
components  as  -well  as  large  assem¬ 


blies.  For  further  details  about  the 
scope  of  Scovill’s  ingenuity  and  facili¬ 
ties,  send  for  literature.  Fill  in 
coupon  below  anrl  mail  today. 

""Elci lioiiMils  =  Klei'troiiic  (^oiii|iiiiicnts 


Scovill 

MANUFACTURING  COMPANY 

WATERBURY  9LC0NN. 


•,\\osuoi 


•*  MietAl 


^  ^  '■- 1^: 
I v  ,  .»^' 

o:® 

*'''*?S»'*®'**-'”  'I 

"‘”  S’i“>"'“"d”’SP  /^d 

conuo'.  ®  on® 


EUCTRIX 

\yOA/pjQ^Uiil04^ 

140-158  MIDDLE  STREET 
PAWTUCKET  •  RHODE  ISLAND 


UNITED  STATES  RUBBER  COMPANY 
Exclusive  Selling  Agents 


DIXON^S 

TYPHONITE 


ELDORADO 

Pencil  Sales  Dept.  59-J6 

JOSEPH  DIXON  CRUCIBLE  CO.,  Jersey  City  3,  N.  J. 


*\%  GOI/VG  N0T5/" 
\  HOtVlED 


Take  it  easy.  Bill.  Get  your¬ 
self  the  right  pencils  — 
Typhonite  Eldorado. They’re 
honeys  I  Their  leads  are  de¬ 
pendably  true  in  every 
degree.  The  points  stand  up 
under  pressure,  too. 

And  draw?  Boyl  Eldorado 
will  give  you  beautiful  lines 
—dense,  clean,  sharp  and 
brilliant.  Eldorados  are 
made  by  specialists  who 
know  what  a  draftsman 
wants.  There’s  a  free  Com¬ 
parison  Sample  waiting  for 
you.  Bill— and  for  all  drafts¬ 
men  who  write  on  their 
business  or  professional 
letterhead  to  address  below. 


nm  APPLUKES 


deserve  the  best  plugs 


The  continuing  performance 
of  your  product  in  the  con¬ 
sumer's  hands  depends  upon 
the  plug  that  transmits  the 
power  for  its  operation.  In  the 
competitive  post-war  market, 
you  can  safeiy  use  nothing  but 
the  best  .... 


HILIKOflEllSS 

PLUGS 


“These  pencils 
are  as  uniform 
as  a  handful 
of  pebbles!” 
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Whdt  does  this  mean  to  YOU? 


( 1 )  Hundreds  of  additional  produc¬ 
tive  man  hours  gained  by  elimination 
of  buying,  stocking,  expediting,  and 
installing  separate  insulation  sleev¬ 
ing.  With  the  Pre-lnsulated  terminal 
the  insulation  is  permanently  bonded 
to  the  terminal. 

( 2 )  Rejections  and  costly  errors  elim¬ 
inated.  No  tubing  to  slip  off  or  be 
forgotten.  The  AMP  Pre-lnsulated 
terminal  is  delivered  ready  to  crimp 
—  the  only  operation  necessary. 


(3)  Every  crimped-on  terminal  a 
sound  connection  —  mechanically 
and  electrically.  The  finished  con¬ 
nection  assures  the  same  maximum 
service  efficiency  given  by  solderless 
insulation  support  terminals  with 
separate  tubing. 

(4)  Easy  identification.  Red  insula¬ 
tion  for  wire  sizes  22-16;  blue  for 
wire  sizes  16-14;  yellow  for  wire 
sizes  12-10.  Press  dies  and  hand 
tools  color-identified  to  match. 


PROVE  THE  AMP  PRE- INSULATED 
TERMINAL  IN  YOUR  OWN  PLANT! 

The  aircraft  industry  is  but  one  of 
many  which  have  proved  for  them¬ 
selves  that  the  AMP  Pre-lnsulated 
terminal  sets  new  productive  stand¬ 
ards  in  solderless  wiring. 

Write  today  for  Bulletin  29B  giv¬ 
ing  complete  information  and  test 
data;  also  for  samples  and  prices. 


OHLV  AMP  makes  the  PK-tHSULATEP  TERMtNALf 


TIf  cost  of  applying  separate  insulation  sleeving  is  approximately  the  same  as  for  applying  the  terminal  to  the  wire  itself. 


AIRCRAFT-MARINE  PRODUCTS  INC. 

1521-53  NORTH  FOURTH  ST..  HARRISBURG.  PENNA. 

In  Canada,  S.  F.  BOWSER  CO.  LTD.,  ) 
P.O.  BOX  370,  TORONTO  1,  ONTARIO 


ELECTRIC 


PUNTS 


wi  rat 


**00€L  [-7 


DXmiOPRODlCTSCO 


GENERAL  OFFICES  1200  N  CLAREMONT  AVE  ,  CHICAGO  22,  ILL  ,  U  S  A 


SoaUnd  MIIIPS 
f OR  VACUUM  TttB< 
tOOtlMO.  SYSTEMS 


These  five  different  models  of  small  centrifu¬ 
gal  pumps  designed  for  circulating  water 


involved  ? 


AIRBORNE  MODELS 

(Desifjnafed  as  AR  Series) 

in  conformance  with 


These  are  designed 
Army-Navy  standards. 


The  pump  and 
motor  are  one  in¬ 
tegral  unit  weigh¬ 
ing  but  two  and 
one-third  pounds 
and  measuring 
over-all  554"  x 
4^4"  X  254". 


Performance  up  to  ^a*|^BaaBBBaaajp“ 

minute.  Models  are 
available  stand- 

volt  D.  C.  ratings. 

Shown  are  per- 
formance  curves 

models  have  long 

life  and  are  rated  for  continuous  duty  with 
the  exception  of  model  AR4,  which  under 
8  P.  S.  I.  is  rated  for  intermittent  duty. 


W.  ON  AN  &  SONS 


3265  Royalslon  Ave. 
Minneapolis  5.  Minn. 


LAND  AND  SEA  MODELS 

(Designated  as  E-1  and  E-7) 


Both  are  centrifugal  pumps,  jtowered  by 
General  Electric  Universal  motors.  Model 
E-1  is  7"  X  3^"  X  3^16",  Vi.s  H.  P.,  weighs 
6  lbs.  and  has  a  Maximum  Pressure  of  20 
P.  S.  I.  with  a  Maximum  Capacity  of  7 

G.  P.  M.  Model  E-7  is  9"  x  4*  x  4", 

H.  P.,  weighs  8  lbs.  and  has  a  Maximum 
Pressure  of  30  P.  S.  I.  and  a  Maximum 
Capacity  of  9  G.  P.  M.  They  are  e<tuipped 
with  mechanical  rotary  seals  which  completely 
seal  the  t’umps  against  leakage.  Obtainable 
with  motors  to  meet  Navy  Specifications. 


Doughnut  Coils  for  electronic  and  telephone  purposes. 
High  Permeability  Cores  are  hydrogen  annealed  and 
heat  treated  by  a  special  process  developed  by  DX  engi¬ 
neers.  Send  us  your  “specs"  today— ample  production 
facilities  for  immediate  delivery. 


duction  ie  now  standard,  it  is  readily  possible 
to  obtain  other  characteristics  where  quantity 
is  involved. 


ingiMiiring  company 

RET  •  NEW  HAVEN,  CONN. 
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0  processors 

P^BERGIAS* 


BIATERIAIS? 


Processed  Fiberglus-base  Insulation  Maferiais, 


Untreated  Fiberglas  Cloth  and  Tape, 


. . .  Most  wire  manufacturers  are  cur¬ 
rently  manufacturing  Fiherglas-insu- 
lated  wire  of  many  different  types  for 
a  wide  range  of  applications — magnet 
wire,  single  and  double  covered;  lead 
wire;  radio  hook-up  wire;  aircraft 
ignition  cable;  neon  sign  cable; 
thermocouple  wire;  communication 
cables;  and  wires  for  special  purposes. 

Fiber ftlas  Varnished  Cloth  and  Tape 
. . .  Made  by  many  manufacturers  who 
impregnate  various  types  of  Fiberglas 
Cloth,  in  several  thicknesses,  with 
several  kinds  of  varnishes  specially 
developed  to  meet  normal  or  extreme 
conditions.  These  products  are  avail¬ 
able  in  36"  widths  or  cut  to  any  de¬ 
sired  tape  width. 

Fiberglas-Mica  Combinations.,. The 
combination  of  thin,  strong  glass 
cloths  with  mica  for  ground  insulation 
is  not  dependent  upon  impregnating 
varnish  for  its  electrical  character¬ 
istics.  The  mica  splittings  provide  di¬ 


electric  strength  while  Fiberglas  gives 
it  a  tough,  stable  inorganic  backing. 

Fiberglas  /^m i note*  ...Most  manu¬ 
facturers  of  electrical  laminates  make 
one  or  more  types  of  Fiberglas-base 
materials,  which  are  used  for  panels; 
in  motors  and  generators  as  slot  sticks; 
armature  or  stator  end  punchings; 
brush  holders;  space  blocks,  etc.  Also 
Fiberglas-base  laminates,  having  low 
electrical  losses  at  high  frequencies 
and  high  humidity,  are  finding  in¬ 
creasingly  wide  use  in  radio,  radar 
and  other  electronic  applications. 

Write  for  booklet ...  EL  44-7,  tells 
what  type  to  use,  where  and  how. 
Send  for  your  copy  today,  ask  for  the 
name  of  the  Fiberglas  Electrical  In¬ 
sulation  Materials  supplier  located 
nearest  to  you.  Owens-Corning  Fiber 
glas  Corporation,  1860  Nicholai 
Building,  Toledo  1,  Ohio. 

In  Canada,  , 

Fiber glai  Canada  Lid., 

Oshawa,  Ontario.  ■ 


Designers  and  manufacturers  of  in¬ 
numerable  types  of  electrical  equip¬ 
ment  recognized  the  unexcelled  advan¬ 
tages  which  Fiberglas  offers  as  a  base 
for  insulation  materials.  Fiberglas — 
glass  in  fiber  form,  woven  into  textiles 
— provides  a  thin,  strong,  flexible 
base  for  insulating  impregnants. 

Many  electrical  engineers  saw  ways 
in  which  Fiberglas  insulation  mate¬ 
rials  could  solve  problems  which  no 
other  insulation  material  could  solve. 

Manufacturers  recognized  it  as  a 
means  of  providing  an  additional 
safety  factor  for  their  products. 

<ffo  mdfet  these  specifications  and  the 
demand  for  better  insulation  mate¬ 
rials,  processors  and  insulation  manu¬ 
facturers  developed  a  wide  range  of 
Fiberglas-base  materials.  So  that,  to¬ 
day,  there  is  a  Fiberglas  Electrical 
Insulation  Material  available  to  meet 
virtually  every  insulation  need  such  as : 

Fiberglas-insulated  Wire  and  Cable 

Each  Distributor  of  Fiberglas-base  Insulation  Materials  has  his  own  source  of  supply; 
none  of  these  processed  insulations  is  made  by  Owens-Corning  Fiberglas  Corporation 


Fiberglas 


•T.  M.  Reg.  U.  S.  Pat.  Off. 

ELICTRICAL  INSULATION  MATERIALS 
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A'  fpWatory  ojtftfysis  to  i}e*> 
twnin*  fhe  correct  properties, 
of  on  electrical  peper  for 
your  }«b  may  be  l^e  means 
of  wutog  moteriof  and  tabor 
as  welt  0$  product 
im^ovemoat.  As  expertemnd 
'd^^ers  ond  bvildeni^-  of 
popUTF-'fof  olecteJcaf  oppU*. 
,cat»^»  Tue.af*  ful]]^|^u|pped 


NEVER  NEEDS  REPLACING . . . 


rKUffeai  nLlLli  HI 

The  new  Drake  No.  75AP  (Un¬ 
derwriters  Approved)  is  an  out¬ 
standing  addition  to  the  Drake 
line  of  better  Socket  and  Jewel 
Light  Assemblies.  The  No.  75AP 
is  rugged  . .  never  needs  replace¬ 
ment.  Solder  terminal  design 
makes  connections  absolutely  se¬ 
cure  .  .  no  danger  of  vibrating 
loose  as  with  screw  type  ter¬ 
minals.  No  parts  can  rotate  with 


tube.  After  once  being  assem¬ 
bled,  the  whole  unit  is  one  rigid 
piece.  Designed  for  110  volt  cir¬ 
cuits,  Special  Resistor  adapts  it 
to  220  volt  circuits,  if  desired. 

Write  for  full  details  on  the 
No.  75  AP,  and  on  the  Drake  S6 
Lamp  Remover.  Anyone  who 
maintains  or  installs  large  num¬ 
bers  of  S6  Lamps  will  find  this 
remover  a  great  convenience. 


ELIMINATES  NAME  PLATES 
ON  FRONT  PANELS 

A  proven  method  for  placing  durable  characters 
on  metal  panels,  chassis,  etc. 

★  Inlaid  baked  enamel  characters, 
protected  by  background  finish;  re-  H 
sistant  to  abrasion  and  salt  spray;  H 
guaranteed  to  pass  50  hour  salt  H 
spray  test.  NOW  available  in  lumi-  H 
nous  characters,  if  desired,  either  ■ 
phosphorescent  or  fluorescent. 

★  Front  panel  will  match  finish  of  ■ 

cabinets.  H 

Recommended  and  endorsed  by  H 
scores  of  manufacturers  of  elec-  I 
tronic,  sound  and  communication  H 
equipment. 

PROMPT  DELIVERIES— Send  us  your  bore  fobricoted 
steel  and  within  two  weeks  we  will 
return  it  finished  and  marked  to 

your  comolete  satisfaction  ALSO... 


your  comolete  satisfaction  ALSO... 

REEMlilfilfERC  - 

plostic.  Sharp  clearchar- 

64  FULTON  STREET  •  NEW  YORK  7, 

on  finished  or  unfinished 

TgI,;  REctOr  2-9867  surfaces. 


CENTRAL  PAPER  COMPANY 

INCORPORATED 
24421AKESHORE  DRIVE,  MUSKEGON,  MICH. 
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SELENIUM 


OfVER  CONVERSION 

AmnACeti  DC  RECTIFIEltS 


B-L  SELENIUM  AND  COPPER  SULPHIDE  ELECTRICAL  RECTIFIERS 
are  used  wherever  direct  current  is  required  from  an  alternating  current  source. 
These  rectifiers  are  compact — durable — silent;  have  no  moving  parts;  are  sim¬ 
ple  to  install,  require  no  maintenance.  Ratings  from  milliwatts  to  kilowatts. 

B-L  RECTIFIER  TRANSFORMER  ASSEMBLIES 

are  built  for  many  standard  applications: 


B-L  Laboratory  Rectopacs  fur  supplying  the 
required  voltage  of  direct  current  from  the 

alternating  current  source. 

t ; '  "V 

• 

B-L  Heavy  Duty  Portable  Railroad  Battery 
Charger,  for  use  in  terminals. 


B-L  Fast  Battery  Charger  for  “no  removal” 
automotive  battery  service. 

B-L  Battery  Booster  for  use  in  charging  batter¬ 
ies  and  keeping  them  charged. 


B-L  Cathodic  Protection  for  pipe  lines. 

B-L  Filterpacs,  eliminating  the  need  of  batteries, 
in  operating  6-volt  DC  electrical  equipment. 


Consult  us  if  you  have  a  Power  Conversion  Problem.  Twenty-five  years  of 
B-L  specialized  skill  in  AC-DC  conversion  problems  is  available  to  you. 
Address  Dept.  A. 


COPPER 

SULPHIDE 


THE  BENWOOD  LINZE  COMPANY 

1815  Locust  Street  •  •  •  St.  Louis  3,  Mo. 

Long  Distance  Telephone  CEntrol  5830 

New  York  Sales  Office:  Chicago  Sales  Office: 

420  Lexington  Ave.  20  N.  Wocker  Drive 

New  York  17,  N.  Y.  Chicago  6,  Illinois 

Murray  Hill  5-5878  Telephone  CEntrol  2379 


Designers  and  Manufacturers  of  Selenium  and  Copper  Sulphide  Rectifiers, 
Battery  Chargers,  and  DC  Power  Supplies  for  practically  every  requiremente 
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Sound  Equipment  Corp.of  Calif  *  3903  San  Fernando  Rd..  Glendale  4,  Calif. 


6  IIP  SIVUS  QUICK  HfAIING  El£M£NI  -  BUIIT  IN  IHERMOSIAI  -  WELL  BALANCED- LIGHT  WEIGHT -COOL.  PROTECTING  HANDLE 


vanatta 


AIR-COOLED  TRANSFORMERS 
WITH  10  VOLT  SEC.  TAPS 


IHl  ACME  ELECTRIC  &  MEG.  CO. 

'cUBA,  NEW  YORK  *  CLYDE,  NEW  YORK 


Acmfi^^i-Elccirtc 

TRANSFORMERS 


Fungus-Proofed 

'Waxes 


^  At  o  vital  larvica  to  the  Armed 
Forcfif  we  now  offer  Fungus  Resist- 
p^iont  Moferiols.  These  recently  devel- 

»oped  firoducts  are  the  e  answer  to 
^  Communicotidns  requirements 
""^^here  the  impregnation  or  ^ 
%;coat{ng  of^radio  parts 
'land  .;equi|>ment  are 
^.^iedneemed.'^*^^'" 

<£,SJr\ 

-rr 


ZOPHAR  waxes  and  compounds' 
meet  every  specification  of  both  the^ 
Army  and  Navy  for  waterproofing 
and  insulating  all  ejectrical  and 
radio  components.  They  also  have 
wide  application- in  packaging  of 
every  description. 


MILLS 


n2-130-26th  STREET 
BROOKLYN,  N.Y. 


ESTABLISHED  1846 


HOT  IN  90  SECONDS 


Ready  for  use  90  lecondi  after  plugging  ini 
The  Kwikheat  Soldering  Iron  cannot  over¬ 
heat  .  .-adds  to  life  of  tipi.  ■  ■  requires  less 
retinning  time,  because  Kwikheot's  built-in 
patented  thermostat  maintains  proper,  even 
heat  for  most  efficient,  economicol  operation. 
Powerful — 225  wotts — yet  light  weight  (14 
ozs.).  Well  bolonced  with  cool,  protecting 
handle.  Six  interchangeable  tip  designs  adopt 
the  Kwikheat  Iron  to  most  any  soldering  job. 
Iron  with  choice  of  #0,  1 ,  2  or  3  tip,  $11  .(X) 


%  6  Interchangeable  tip  styles 


OIL-COOLED,  PLATE  SUPPLY 
TRANSFORMERS 


DESIGNED  FOR 


PEAK 

PERFORMANCE 


SEALED,  ALUMINUM  CASE 
AIR-BORNE  TRANSFORMERS 


OfFICIA 
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NC-SOO  Mi 


MASS,  U.  S.  A. 
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Peimopivot  after  test 


MOLDED 

TERMINAL 
STRIPS 


tL6C 


0! 


NON-MAGNETIC  .  .  . 

K-monei  shank  material 
available. 


The  two  unretouched  photos  re¬ 
produced  below  show  why  Per- 
mopivots  keep  precision  instru¬ 
ments  accurate  longer. 


fte 


vot 


PERMO  INCORPORATED 

MANUFACTURING  METALLURGISTS 
6427  RAVENSWOOD  AVE. 
CHICAGO  26.  ILLINOIS 
•T.  M.  R«g.  U.  S.  Fat.  Off. 


WRITE  TODAY  FOR  DESCRIPTIVE  FOLDER 

NO  OlllGATION 


STA-WARM  ELECTRIC  CO. 

1000  N.  CHESTNUT  ST.  ^  RAVENNA,  OHIO 


Jan*  IMS  — ELECTRONICS 


HERE  IS  THE 

DIFFERENCE  BETWEEN 

PERMOPIVOTS 

AND  ORDINARY  PIVOTS 


0WEAR  RESISTANT  .  .  . 

The  Permometal  tip  gives 
precision  instruments  longer 
life  and  greater  accuracy 
•  under  actual  operating  con¬ 
ditions. 


Only  PERMOPIVOTS  ore  tipped 
with  Permometal  ...  a  special 
olloy  of  precious  metals  produced 
by  Permo  Incorporated. 


ipp  NON-CORROSIVE. ..Per- 
In.  J  mopivots  cannot  rust  or  cor- 


NON-ABRASIVE  .  .  .  The 

satin-smooth  tip  eliminates 
abrading  particles  of  wear. 


Write  for  this  new  bulletin 
No.  038ir 


IF  YOU  USE  WAX 
OR  MELTED 
COMPOUNDS 


.  .  .  you’ll  find  a  wide  variety  t)f  efficient  low  cost  equipment 
for  heating,  melting,  storing,  pouring,  dispensing  and  conveying 
melted  compounds  of  many  kinds  in  Sta-Warm’s  new  and  cur¬ 
rent  bulletin  038- W. 

Included  will  be  many  of  the  accessory  features  such  as  dis¬ 
pensing  orifices,  valves  of  various  types,  agitators,  co\Ters,  electric 
currents  available,  etc.  • 

You  probably  do  not  have  bulletin  038-W  in  your  files  because 
it  is  brand  new.  Why  not  inquire  for  it  today.’  It’s  chock  full 
of  specific  information  about  Sta-Warm  heating  and  melting 
equipment  for  waxes  and  compounds. 


COMPLETELY 

ASSEMBLED 


WITH  HARDWARE 


Available  in  lengths  from  I  to  20  terminals. 
2  Types:  NAS  17  and  NAS  18.  Prompt  deliveries. 


7-11  ELKINS  STm  so.  BOSTON  27.  MASS. 

3d  YEARS  OF  ^  PLASTIC  MOLDING  EXPERIENCE 


,  c-t 
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WAR 

or  POSTWAR 


Industrial  or  Consumer 
Pilot  Light  Assemblies 


Remember — there  ere  more 
"UL"  Approved  Gothard 
Pilot  Light  Assemblies  than 
any  other  make.  The  broad, 
precision  Gothard  Line  is 
equal  to  practically  any 
need — large  or  small — high 
or  low  voltage.  Special  en¬ 
gineering  service  for  un¬ 
usual  problems.  The 
Gothard  Catalog  illustrates 
and  describes  all  stock 
models,  listing  the  lamps 
they  take  and  complete  en¬ 
gineering  data  —  write  for 
your  copy. 


Mode!  me 


MANUrACTURING  COMPANY 

I3i0  N.  9th  St.,  Springfield,  III. 

Export  Division — 

25  Warren  St.,  New  York  7 
Cable*— Simontrice , 

New  York 


for  NE45 
Neon  Lamps 


Also  arallablo 
for  NE4a  <  NE5J 
Neon  Lomps 


"•'fAV.co' 


PERFECT  IN  EVERY  DETAIL 


>veoP*®*  ^  the 


Now  made  in  extremelr  small  sizes,  the  "XJnbiako" 
Seli-Locking  Socket  Set  Screw  is  invaluable  in  the  field 
of  radio,  electronics  and  fine  instruments.  Its  knurled 
cup-point  digs  in  ond  holds  tight — no  amount  of  vibra¬ 
tion  will  couse  it  to  unwind,  yet  it  is  easily  removed 
with  a  wrench  and  may  be  used  again  and  again. 
Sizes  from  #0  to  1"  diometer — all  commercial  lengths. 
Send  for  the  "Unbrako"  Catalog  of  Socket  Screw 
Products 

THE  KNURLING  OF  SOCKET  SCREWS  ORIG¬ 
INATED  WITH  "UNBRAKO"  YEARS  AGO. 


OVER  40  YEARS  IN  BUSINESS 

STANDARD  PRESSED  STEEL  CO. 

JENKINTOWN,  PENNA.  EOX  SEE 

Boston  •  Detroit  •  Indianapolis  •  Chicago  •  St.  Louis  •  San  Francisco 


INCtRFOItTEI 

iiff.eiEiTnAVL 

PIMHElMIAFt 


ELECTRONICS 


PRINTING 
DIE  CUTTING 
CEMENTING 


WM«  •xperieim  by  ail  known 
pracosses  In  tbo  opplicotion  of 
pArifng«  engraving,  silk  screen¬ 
ing,  die  catting  and  cementing 
of  ofl  tbennoplostics. 


Specialists  in  deep  drawing  radio 
dUI  windows,  embossing,  swag¬ 
ing  and  bending  in  Acetate, 
Niiyiite  and  Acrylics. 


Precision  threading,  screw  ma¬ 
chine,  milling,  drilling,  turning 
of  Polystyrene,  Acrylics,  Pheno- 
Ua,  Nylon,  Tenite;  sheets,  tubes 
and  rods;  through  spindle  capac¬ 
ity  up  to  2'A"  rod. 


ASS£Mfiir 


Our  engineers  con  assist  you  in 
problems  of  design  and  assembly 
of  your  plastic  units. 


93  Mercer  Street  . 
New  York  12,  N.  Y 


electronics  — JifM  t945 
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Die  cut  metai  stampings  in  limited  quantities  can  be  produced  to  your 
special  requirements  at  15%  to  20%  of  the  cost  of  permanent  type  tools. 

No  matter  how  small  your  quantity  requirements  or  how  intricate  your 
work,  we  can  show  you  a  definite  saving.  During  our  twenty-three  years 
of  specialized  experience  in  this  service,  there  has  been  no  other  method 
of  producing  metal  stampings  in  small  lots  that  can  equal  the  process 
originated  by  Dayton  Rogers. 

Our  new,  illustrated  booklet  ^176-17  will  give  you  full  particulars. 

DAYTON  RODENS  MF6. CO  ■  Minncopolis,  Minnesota 


Standord  ond 
CUSTOM 
CONSTRUCTION 
to  meet  oil 
specifications 


HERCULES  ELECTRIC  &  MFG.  CO. 

INCORPORATED 

2500  ATLANTIC  AVENOE  •  BROOKLYN  7,  N.  Y. 


DC  and  AC  WELDERS  •  TRANSFORMERS  •  MAGNETIC  CLAMPS  •  SOLENOIDS  •  RIVET  HEATERS 
SPOT  WELDERS  •  FLUORESCENT  BALLASTS  •  SPECIAL  CONTROLS 


SPECIAL 

PRECISION 

FRACTIONAL 

HORSE-POWER 

MOTORS 

AND 

GENERATORS 


HOW  THEY  ARE  USED 

It  was  our  plan  to  publish  a  booklet 
showing  many  of  the  interesting  uses 
for  fractional  horse-power  motors  and 
generators,  complete  with  photographs 
and  schematic  drawings — thought-pro¬ 
voking  information  for  engineers  plan¬ 
ning  their  post-war  products. '  So,  we 
wrote  our  many  customers  and  asked 
for  information  along  those  lines.  Here 
is  a  typical  reply: 

"I  have  your  letter  in  which  you  re¬ 
quested  information  regarding  the  use 
of  "ELINCO”  products.  While  I  can 
attest  to  the  excellence  and  reliability 
of  your  products,  unfortunately  I  can¬ 
not  at  this  time  describe  any  sp^ific 
application  of  such  units  b^ause-  of 
the  nature  of  my  work.  During  the 
past  several  years  all  the  work  I  have 
done  has  been  of  a  confidential  nature, 
and  one  cannot  easily  describe  the  ap¬ 
plication  of  your  products  without  r^ 
vealing  the  nature  of  the  device.” 

Obviously,  we  have  had  to  postpone  our 
booklet.  However,  as  soon  as  official 
release  can  be  obtained  to  descril^  the 
many  fascinating  applications  of  our 
products,  we  will  publish  our  booklet, 
a  copy  of  which  will  be  yours  for  the 
asking. 

In  the  meantime,  we  will  welcome  d^ 
scriptions  of  uses  of  fractional  hors^ 
power  motors  and  generators;  if  they 
can  be  released,  and  will  be  delighted  to 
place  your  name  on  our  mailing  list 
for  "Fractional  H.P.  Motors  and  Gen¬ 
erators  .  .  .  and  How  They  Are  Used" 
when  we  are  able  to  publish  it. 

the 

electric 

indicator 

CO. 

109  Parker  Av*.  Gleabrook,  Com. 

SPECrALISTS  IN  THE  DESIGN  AND  PBODDC- 
TION  OF  SPECIAL  PRECISION  FRACTIONAL 
HORSE-POWEB  MOTORS  AND  GENERATORS 


HOVi  fUHGUS-pRoofm  mps  f/elp 


CONNECTICUT  TELEPHONE  &  ELECTRIC  DIVISION 

i 

GREAT  AMERICAN  INDUSTRIES,  INC.*  MERIDEN,  CONNECTICUT 

TELEPHONIC  SYSTEMS  •  SIGNALUNG  EQUIPMENT  •  ELECTRICAL  EQUIPMENT  •  HOSPITAL 
AND  SCHOOL  COMMUNICATIONS  AND  SIGNALLING  SYSTEMS  •  IGNITION  SYSTEMS 


ULEPHOHES  FIT  FOR  COMBAT 


"  In  the  South  Pacific  the  life  of  an 

ordinary  field  telephone  might  be  meas¬ 
ured  in  hours.. .were  it  not  for  fungus-proof¬ 
ing.  Minute  organisms,  which  thrive  in  the 
hot,  humid  islands  of  the  Pacific,  strip  unpro¬ 
tected  wires  of  their  insulation... quickly  cor¬ 
rode  exposed  metals  and  reduce  untreat¬ 
ed  plastics  to  a  moldy  heap  of  uselessness. 

To  prevent  this  costly  and  dangerous 
destruction  of  precision  instruments,  the 
EE8-B  field  telephones  we  turn  out  for  the 
U.  S.  Signal  Corps  are  specially  fungus- 
proofed  during  their  manufacture.  There 


INSPECTION  IN  THE  DARK 

Fungus-resistant  liquid  is  applied 
to  Army field  telephones  in  the  form 
of  an  atomized  spray.  Tell-tale 
ingredient  of  the  fungus-proofing 
is  a  fluorescent  dye  which  glows 
under  "black  light" .  .  .  Thus,  by 
means  of  a  final  inspection  in  total 
darkness,  the  slightest  defect  in 
the  continuity  of  the  protective 
spray  coating  is  instantly  detected. 


can  be  no  margin  for  error  in  this  vital 
process — because  men^s  lives  depend  on 
sure-fire  communications. 

You  may  not  need  fungus,  protection  in 
the  telephone  instruments,  electrical  equip-  '  • 
ment,  or  electronic  devices  you  will  one  day 
install  in  your  plant.  But  you  will  be  looking 
for  sound,  progressive  engineering. . .  adapt¬ 
ability  to  your  particular  needs  .  .  .  uni¬ 
form  high  quality.  Ask  the  returning  soldier 
who  has  used  Connecticut  Telephone  & 
Electric  Division  equipment  in  the  field  what 
he  thinks  of  it.  We’ll  rest  our  case  with  him. 


now. 
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WIDELY  FAVORED  because  of 
HOISELESS  operation,  DURABILITY 


aid  fine  PERFORMANCE  in 
all  climates  .  .  . 

STANDARD  RANGE 

1000  ohms  to  10  megohms 

NOISE  TESTED 

At  slight  additionai  cost,  resistors  in 
the  Standard  Range  are  supplied  with 
each  resistor  noise  tested  to  the  follow¬ 
ing  standard:  "For  tho  complete  audio 
frequency  range,  resistor  shall  have 
less  noise  than  corresponds  to  a 
I  change  of  resistance  of  1  part  in 
\  1,000,000." 


HIGH  VALUES 


15  megohms  to 
1,000,000  megohms 


OINTAl  MSO.  CO, 


musriuu 


airt.Hb  la  sa.t  .#•»  st«mvtaeB  tAe.eawB 
ntii.ii  laaris  aitciait  asctsseaii. 


rtiiisu  seaM  teess 
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These  transformers  were  the  answer  to 
an  emergency  call  for  equipment  that 
would  operate  successfully  in  the  hu¬ 
mid  conditions  of  South  Pacific  iungle 
warfare. 

They  are  one  example  of  the  design 
and  engineering  that  has  established 
Electronic  Engineering  Co.  as  the 
leader  in  the  field  of  specialized  trans¬ 
formers.  Now,  all  production  is  going 
for  military  applications  . . .  Tomorrow, 
this  outstanding  equipment  will  be 
available  for  civilian  applications. 


ELECTRONIC  E 

3223-9  WEST  ARMITAGE  AV 

'*SPECI  ALIZED  TRANS 


VICTORY^av/Zm/y 
Plaslics  jon  you. . . 


o/ki  ICTORY 


We’ll  be  ready  to  do  a  better 
molding  job  for  you  •  •  •  when 
we’ve  finished  supplying  the 
needs  of  many  prime  contrac¬ 
tors  to  the  Armed  Forces. 

Molding  plastics  for  War  still 
demands  most  of  our  time  and  equip¬ 
ment  .  .  .  it’s  VICTORY’S*  bit  to- 
ward  complete  Victory  .  ,  .  but  it’s 
also  paving  the  way  for  better-molded 
products  for  you  in  the  days  of  Peace. 

Wartime  lessons  in  precision 
molding  have  sharpened  the  wits  of 
our  engineering  staff.  Solving  tough 
problems  has  broadened  our  knowl¬ 
edge  of  handling  a  great  variety  of 
thermo-plastics.  Our  workers  ari 
better  craftsmen  because  they  have 
learned  the  imponance  of  extreme 
accuracy. 

Whatever  . . . 

plastic  product  j 

you’re  planning  •  Automatic 

to  use,  consult  i 

with  our  engi-  : 

neers  at  once.  :  to  17-OZ.  SHOTS 

On  certain  con-  LiMritk,  TmKi, 

tracts  we  may  be  :  PhtliMli, 

able  .o  be^gin  j  XM 

molding  right  •  PeiyskMM,  LKb^ 

Styna,  CahioM  AmMi 
aido(lMrs...alMiliM 
to  yow  notiiii 

SFKHkldOK. 


Member:  Society  of  the 
Plastics  Itsdustry 


=^Y1CT0RY 

HANUFACTUIMHC 
COMPANY 

^  1724  W.  Arcade  F/ac*,  Chicago  III. 

ESTABLISHED  1930 
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hp-  Vacuum  Tube  Voltmeters 
Employ  This  Cathode  Follower  Circuit 


are  many! 


aECTRONICS  — Am  1945 


OTHER  -hp-  INSTRUMENTS 


This  cathode  follower  circuit  pro¬ 
vides  an  input  impedance  of  1  meg¬ 
ohm  and  a  useful  means  for  varying 
the  meter  sensitivity.  There  are  nine 
ranges,  each  related  to  the  next  by  10 
db  steps.  No  adjustment  to  zero 
position  is  required,  and  the  ranges 
are  instantly  available  by  a  switch 
on  the  panel. 


The  -hp-  Model  400 A  Vacuum  Tube 
Voltmeter  consists  of  the  above  cath¬ 
ode  follower  circuit  in  conjunction 
with  a  full  wave  rectifier  and  a  high 
gain  amplifier.  The  full  wave  rectifier 
actuates  a  one-mil  meter.  The  ampli¬ 
fier  is  of  the  broad  band  type  and  is 
substantially  flat  from  10  cps  to  1 
megacycle.  Because  the  amplifier  em¬ 
ploys  inverse  feedback,  it  is  extremely 
'stable.  Hence  the  accuracy  of  meter 


readings  is  independent  of  line  volt¬ 
age  and  tube  characteristics. 

Voltages  as  small  as  .005  and  as 
high  as  300  can  be  read  with  positive 
accuracy  and  the  wide  frequency 
range  makes  the  instrument  suitable 
for  video  measurements.  The  loga¬ 
rithmically  related  scales  are  also 
calibrated  in  db  units.  Ordinarily  no 
precautions  are  necessary— wave  form 
errors  and  "turn-over”  effects  are 
minimized— large  overload  voltages 
cause  saturation  of  the  amplifier 
which  protects  the  meter. 

The  -hp-  Model  400A  is  designed 
for  the  greatest  amount  of  conve¬ 
nience.  Its  small  physical  size  and 
large  slanting  scale  make  it  desirable 
to  use  and  easy  to  read.  Power  supply 
is  completely  contained.  All-in-all,  the 
-hp-  Model  400A  is  probably  one  of 
the  most  useful,  versatile  instruments 
in  the  field.  Write  for  further  details. 

I  I  LINt  VOlTAGt  STABILITY  I 


100  110  120  130 

LINE-  VOLTAGE 


HEWLETT-PACKARD  COMPANY 

Box  1047A  •  Station  A  •  Polo  Alto,  California  j 

Audio  fnquoncy  Otcillaton  Signal  Gonoralon  VowMim  Tuba  Vollmtt»r$ 

Noi$0  and  Ditlortion  Analyzort  Wov*  Analyzon  Froquoncy  Moton 

Squoro  Waro  Gonoraton  Frtquoney  Standards  Affcnwoforf  .  ,  Flaztronic  Tothomators 


Noita  and  Diitortion  Analyiar 

The  Model  32  5B  combines  a  vacuum- 
tube  voltmeter  with  a  set  of  funda¬ 
mental  elimination  filters  for  general 
purpose  measurements  of  total  har¬ 
monic  distortion,  noise  and  voltage 
level. 


Eltctronic  Frequtncy  Malar 

Model  500A  Frequency  Meter  is  de¬ 
signed  to  measure  the  frequency  of  an 
alternating  voltage  from  lOcps  to  SOkc. 


Audio  Signal  Ganarator 

The  Model  203AG  consists  of  a 
Hewlett-Packard  resistance-tuned  os¬ 
cillator  in  combination  with  an  input 
and  output  meter,  attenuator  and  an 
impedance  matching  system. 


Sacandary  Fraquancy  Standard 

The  Model  lOOB  consists  of  a  crystal 
controlled  oscillator  and  a  series  of 
frequency  dividers  of  the  regenerative 
modulator  type  to  provide  standard 
frequencies  of  100  kc,  10  kc,  1  kc  and 
100  cps. 


1  ^  ‘  I  > 
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Take  atlvuiita^e  of  39  ycar«  of  ex|>er- 
ieiice  and  the  wide  run;'e  of  ILt;  deisi^iiH 
made  for  other  manufacturers,  the  L  .  S. 

Signal  Corps,  Maritime  Commission 
and  Navy!  Or  ask  about  special  equip* 
ment  to  lie  designed  speciiically  for 
your  needs.  In  the  ILG  line  you  can  find 
practically  anything  you  need  in  the 

way  of  air-moving  equipment,  ranging  Special  II.C  unit  ile»igned  and  protimed  in  vot- 

f  ^  f  I  £  ump  for  elvrtronic  manufacturer  now  supplying 

from  fans  you  can  nestle  in  the  palm  of  s;  Si^na/  Corps,  rrjo 

one  hand  to  towering  90'  fans.  And 

each  fan  is  available  with  variations  in  mounting  arrangements  to  simplify 
building  into  your  product.  All  II.G  products  are  made  to  highest  quality 
standards  for  unfailing  duty,  quiet  operation,  efficiency,  low  -power  input 
and  long  life.  Phone  Brandi  Oflice  (consult  classified  directory)  or  write  us. 

ILG  ELECTRIC  VENTILATING  CO..  CHICAGO  41,  ILL. 
2882  N.  Crawford  Ave.  •  Offices  in  40  Principal  Cities 


LET  US  QUOTE  YOUR 


SMALL  STAMPINGS 
SPECIAL  TERMINALS 
SOLDERING  LUGS 


PRECISION  WASHERS  up  to  h  o  d. 

Manufactured  to  Your  Specifications 

Large  Tool  Room  Facilities  plus  20  Years  Experience  insure 

HIGH  GRADE  STAMPINGS 
QUICK  DELIVERIES 

on  Medium  and  Large  Quantities 

Let  Vs  Quote  on  Your  Requirements 


DIEBEL  DIE  &  MFG.  CO. 

3658  N.  Lincoln  Ave.,  Chicago  13,  III.  Phone  WELIington  4202 


ELECTRICAL 

REACTANCE 

CORPORATION 

FftANKLINVILLB,  N.  V. 


Typ«  C-'iSSl  Th^nnoitat.  Uiad  for 
Tub*  Wamiiag,  Tuba  Cooling,  High 
limit  Controb,  ate. 


Qixon  snap-acting  Controls  are  designed  for  applica¬ 
tions  where  sure,  accurate  and  reliable  operation  is  a 
must.  Each  is  specifically  designed  to  perform  a  spe¬ 
cific  control  or  protection  job  right.  That's  why  you'll 
find  them  used  for  such  applications  as  motor  and 
transformer  overheat  protection,  electriced  circuit 
overload  protection,  thermal  time  delays  and  tem¬ 
perature  control  for  radio  equipment. 

Small,  light  in  weight,  compact  Klixon  Controls  are 
actuated  by  the  simple,  snap-acting  Spencer  thermo- 
itatic  disc.  This  foolproof  element  does  away  with 
complicated  toggles,  magnets  and  other  fussy  parts 


that  tend  to  wear  and  get  out  of  adjustment.  It  always 
snaps  to  a  quick,  clean  break  or  a  solid  make.  Its 
accurate  operation  is  unaffected  by  shock,  vibration, 
motion  or  altitude. 

If  you  have  a  control  or  protection  problem,  investi¬ 
gate  Klixon  snap-acting  Controls.  They  are  available 
in  many  standard  types,  such  as  those  illustrated,  for 
practically  every  control  requirement.  Write  for  com¬ 
plete  information  today. 


SPENCER  THERMQSTAT  CO.,  ATTLEBORO,  MASS. 
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Typ«  C-7220  PruobUm  Snap  Swileh 
12  ampa.  30  Volta  O.  C.  ITS  VoUa 
AC. 


B-3120  Thamoatat  and 


Trpa  ST  Tharmoalat.  Adiuatablo 
Tamparatura  Control. 


Typa  PM  (NAr-1131)  Circuit 
Braakar. 


DESIGNED  TO  Fir  EXACTLY 


Typa  C-28S1  Tharmoatat.  For  auok 
uaa  aa  Roughing  Controb  on  Outar 
Cryatal  Ovana. 
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MODEL  62 


VACUUM  TUBE  VOLTMETER 

V  SPECIFICATIONS: 

RANOE:  Push  button  selection  of  five  ranges — 1,  3, 10, 30  and  100  volts  a.  c.  or  d.c« 
ACCURACY:  2%  of  full  scale.  Useable  from  50  cycles  to  150  megacycles. 
INDICATION:  Linear  for  d.  c.  and  calibrated  to  indicate  r.m.s.  values  of  a  slfW- 
wave  or  71%  of  the  peak  value  of  a  complex  wave  on  a.  c. 

POWER  SUPPLY:  115  volts,  40-60  cycles— no  batteries. 

DIMENSIONS:  4V*’’  wide,  6"  high,  and  8!6”  deep.  WEIOHTt  Approximately  6  Ibe. 
PRICE:  $135.00  f.o.b.  Boonton,  N.  J.  Immediate  Delivery 

MEASUREMENTS  CORPORATION 

BOONTON,  NEW  JERSEY 


i  aV>>«* 


easy,  practical  way  to 
speed  up  development  work  on 
your  new  units,  is  to  turn  over 
your  Terminal  and  Lug  problems 
to  Sherman  electrical  engineers. 
You'll  find  that  Sherman  experi¬ 
ence  and  "know-how"  combined 
with  the  extensive  Sherman  pro¬ 
duction  facilities  can  be  ex¬ 
tremely  helpful  to  you  in  getting 
the  right  Lug  or  Terminal  for 
every  application. 

Sherman  can  produce  practically 
unlimited  quantities  or  standard 
or  specially  designed  Lugs  and 
Terminals.  Complete  facilities  are 
also  available  for  hot  tinning, 
electro-tinning,  cad  plating,  etc. 
Write  today.  Let  Sherman  engi¬ 
neers  help  you  solve  your  post¬ 
war  problems  NOW. 

H.  B.  SHERMAN  MFG.  CO. 

BATTLE  CREEK,  MICHIGAN 


"Uni-Crimp"  Soldering 
Solderless  Terminals— 
(pressure  hundreds  o  ( 
type)  Ter-  sizes  and 
minals.  styles. 


Sherman 
Closed  Round 
End  Solder- 
ing  Lugs. 
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‘iROCKBE^TOS'^i 


•S  no  way  to  solve 
Wire  Problems 


A  few  of  the  125  different  wires  developed 
by  Rockhestos  for  severe  or  unusual  oper¬ 
ating  conditions. 


ROCKBESTOS  HREWALL  RMNO  HOOKUP  WIRE 

Sizes  No,  SS  to  4  A.W.O,  tn  1000  voU  rcUing,  and  No.  It, 
U  and  16  A.W.G.  in  3000  toU. 

The  first  lightweight,  small  diameter,  flame-resistant 
hookup  wire  designed  in  1037  and  widely  used  since  m 
airborne  and  ground  communications  systems,  electronic 
devices,  instruments  and  apparatus.  Operating  tempera¬ 
tures  range  from  H3°C.  t<i  minus  SO°C.  Also  with  tinned 
copper  shielding  braid  and  in  twisted  pair  or  tripled  con¬ 
struction.  ■ 


Select  Permanently  Insulated 
Rockbestos  Wires,  Cables  and  Cords 
for  Lasting,  Trouble-Free  Service 


Never  let  wire  get  lost  in  the  intricacies  of  designing  if  you  want 
to  make  sure  that  your  product  will  function  dependably  under  the 
use  and  abuse  it  will  get  in  service. 

It  isn’t  enough  to  select  wire  by  size,  diameter  and  appearance; 
you  want  to  pick  it  for  performance!  That  calls  for  toire-planning 
. .  .  and  serious  consideration  of  wire-affecting  elements  of  design, 
ambient  and  operating  temperatures,  exposure  to  moisture,  oil, 
grease  or  corrosive  fumes,  operating  voltages  and  possible  over¬ 
loads,  to  mention  a  few  factors  that  shouldn’t  be  overlooked. 

Time  spent  in  analyzing  wire  needs  now  will  pay  off  later  in  satis¬ 
fied  customers.  Our  experience  in  developing  a  standard  line  of  125 
permanently  insulated  wires,  cables  and  cords  to  meet  unusual  or 
severe  conditions  is  at  your  service  .  .  .  and  Rockbestos  Research 
is  always  willing  to  take  on  new  wiring  problems.  For  wire-engineer¬ 
ing  assistance  or  information  write  to  the  nearest  district  office  or: 

ROCKBISTOS  PRODUCTS  CORPORATION 
424  Nicell  St.,  N«w  Haven  4,  Conn. 

FOR  VICTORY... BUY  WAR  BONDS  jMth 


ROCKBESTOS  THERMOSTAT  CONTROL  WIRE 

Size*  No.  14,  16  and  18  A.WX3.  in  two  to  tiz  conductors 
wilh  006",  jOSS*  or  (for  116  volt  service)  Ml"  of  /died 
asbestos  insulation  and  steel  armor. 

A  multi-conductor  control  wire  for  low  voltage  intercotn- 
municating,  lignal  and  temperature  control  aystema.  Ita 
lifa-timc  heatproof  and  fireproof  insulation  and  rugged 
abrasion-resisting  steel  armor  will  give  you  trouble-proof 
circuits. 


ROCKBESTOS  AV.C.  600  VOLT  SWITCHBOARD  WIRE 

Sizes  No.  18  to  4/0  A.W.G.  with  varnished  cambric  and 
impregnated  asbestos  insulation  and  gray,  black,  white  or 
colled  flameproof  eoUon  braid. 

Combine  fire  insurance  and  fine  appearance  in  your 
switchboards  with  Rockbestos  A.V.  C.  Switchboard 
Wire.  It  is  fireproof,  trill  not  drv  out  under  heat,  and  sharp 
clean  bends  can  be  made  without  cracking  the  braid  as 
the  asbestos  firewall  acts  as  a  cushion.  Rockbestos  A.V.C. 
Hinge  Cable  and  Switchboard  Bus  Cable  have  the  same 
character  istics. 


ROCKBESTOS  TYPE  CA  LEAD  WIRE 

Has  high  dielectric  strength  and  moisture  resistanoe  for 
use  where  beat  and  humidity  are  encountered.  No.  20  to 
8  A.W.G.  solid  or  stranded  copper,  monel  or  nickel  <»n- 
ductors  insulated  with  ^ntbetic  tape  and  vuious  thick¬ 
ness  of  felted  asbestos  finished  in  black,  white  or  colors 
for  coding  purposes.  Also  with  All- Asbestos  insulation 
only,  where  nigh  moisture  resistance  is  not  required. 


ROCKBESTOS  RESEARCH 


Solves  DifRcult  Wiring  Problems  _ _ ! _ i 

New  YORK  BUFFALO  CLEVELAND  CHICAGO  PITTSBURGH  ST.  LOUIS  LOS  ANGELES  SAN  FRANCISCO  SEATTLE  PORTLAND,  ORB. 
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are  sturdily  built 
for  the  hard  usage 
of  industrial  serv¬ 
ice.  Have  plug 
type  tips  and  are 
constructed  on 
the  unit  sys¬ 
tem  with  each 
i  vital  part, 
I  such  as  heat- 
I  ing  element, 
I  easily  remov- 
■  able  and  re- 
H  placeable.  In 
5  sizes,  from 
H^SO  watts  to 
»\550  watts. 


REGULATING  1 

STAND  ' 

This  Is  a  thermostatically 
controlled  device  for  the 
regulation  of  the  tempera¬ 
ture  of  an  electric  soldering 
iron.  When  placed  on  and 
connected  to  this  stand, 
iron  may  be  maintained  at 
working  temperature  or 
through  adjustment  on 
bottom  of  stand  at  low  or 
warm  temperatures. 


OF 


/..KV 


you  want 


mi  .American 
Beautii 


CRYSTALS 

•  CABLES 
HARNESSES 

•  ELECTRONIC 
ASSEMBLIES 

•  CABINETS 

Telephone  Peru,  Indiana 

151 

Serving  the  Radio  and  Electronic  Industries  with  precision  engineered  products. 

Ulm.T.UJflLLflCE  HIfg.  Cd. 

General  Offices:  PERU,  momnn 

Cable  flssenibly  Division:  ROCHESTER,  IRDIRnn  i 


AMERICAN  ELECTRICAL 
HEATER  COMPANY  - 

DETROIT  2,  MICH.,  U.S.A. 


3S0 
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•  •  •  For  Economy^  Performance^ 
Corrosion  Resistance,  Eiectrical 
Conductivity,  Easy  Soidering 

•  Right  now  isn’t  too  early  to  plan  and  design  the 
products  that  you’ll  be  selling  when  war  is  done. 
And  it  is  in  this  designing  stage  that  you  should 
investigate  and  find  out  why  General  Plate  Clad 
Metals  are  a  powerful  ally  when  included  into 
products. 

General  Plate  Clad  Metals  are  permanently 
bonded  laminations  of  precious  metals  to  base 
metals  or  base  metal  to  base  metal  combinations. 
Their  advantages  over  solid  metals  are  economy, 
workability,  rigidity  and  unusual  performance 
requirements  not  found  in  solid  metals.  Here  are 
just  a  few  worthwhile  benefits  that  these  clad 
metals  provide  in  specific  applications — in  elec- 
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trical  equipment,  better  electrical  performance  at 
a  fraction  of  the  cost  of  solid  silver  ...  in  chemical 
apparatus,  maximum  corrosion  resistance  outside, 
inside  or  both  .  .  .  while  in  still  other  applica¬ 
tions,  ease  of  fabrication,  low  cost  and  long  life. 

No  matter  what  the  products  you  plan  to  build — 
electronic  devices,  instruments,  giant  turbines  or 
peanut  radar  tubes.  General  Plate  Clad  Metals 
will  help  you  get  ahead  of  competition  in  per¬ 
formance  and  cost.  They  are  available  in  sheet, 
wire  and  tube  .  .  .  inlaid  or  wholly  covered.  Write 
specifying  your  problems  and  General  Plate  engi¬ 
neers  will  gladly  make  their  recommendations. 

General  Plate  Division 

0/  Mefa/s  &  Controls  Corporation 

50  Church  St..  N«w  York,  N.  Y.|  205  W.  Wockor  Drivo.  Chicoflo,  lll.i  2635  Pofo 
Drivo,  Altodono,  ^lifernioi  Grant  lldg..  Rm.  603,  Pittcbwrgh,  Po. 

ATTLIlOlO,  MAfSACHUSITTS  f 
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LEADERSHIP 

IN  DESIGN  AND  MANUFACTURE 
OF  RADIO-ELECTRONIC  PRODUCTS 

The  outstanding  production  rec¬ 
ords  of  Insuline  have  twice  been 
commended  by  the  Army  and 
Navy.  New  designs,  new  prod¬ 
ucts.  new  manuiocturing 
methods  are  constantly  being 
devised,  so  that  after  V-Day  it 
will  still  be  true  that,  in  the 
Radio-Electronics  field.  "ICA 
Leads  the  Way." 


New!  De  Luxe  Phone  Jacks 

Feature  Many  Special  Advantages 

DESIGNED  FDR 
GREATER  EFFICIENCY 


ICA  iMdenhlp  it  embodiacl  in 
theta  new  Jaekt  having  the  fol¬ 
lowing  faaturat:  Conatruetad  of 
an  aceurata  .autoaiatle-tcrew- 
machine  bratt  body;  attamblad 
with  molded  bakellta  aaparatort. 

Datlgnad  to  give  maximum  pro¬ 
tection  ag^ntt  ereapage.  moittura  and  other  foreign 
matter.  By  ute  of  arch  tpringt.  tha  email  tlxo  and 
light  weight  of  the  Jack  enablet  It  to  be  uted  In  con¬ 
fined  tpacet.  reducing  tha  chaneet  of  electrical  Inter¬ 
action  in  critical  circuitt.  Contaett  aro  made  of  phot- 
phor  bronze,  allver-plated.  Furnlthed  in  3  atylet>-No. 
1920.  Single  Open  Circuit;  No.  1921.  SInglo  Cloted 
Circuit;  No.  1922.  Three-way  Microphone  Jack. 


Write  tor  48-page  Catalogue  describing  the  extensive  line 
of  ICA  Radio-Electronic  Products . . .  Also  8-page  brochure 
presenting  the  ICA  Manufacturing  facilities. 


(ORPOMTION  OP  AMPPKa 


INSULINE  BUILDING  •  LONG  ISLAND  CITY.  N.Y 


IRON 

CORES 


Pyroferric  1^0. 

175  VARICK  I  STREET  NEW  YORK  14,  N.Y. 


RESISTANCE 
WIRE 


ALLOY  "A":  Nickel-chromium  alloy,  re¬ 
sists  oxidation  at  extreme  temperatures. 
Essential  for  operating  temperatures  up 
to  2100*  F.  Also  used  for  cold  resistance. 
Resists  chemical  corrosion  by  many  medio. 
Ndn-magnetic;  specific  resistance,  650 
ohms/C.M.F. 

C.  O.  JELLIFF  MFG.  CORF. 

123  KQUOT  AYE.  •  SOUTHPORT,  CONN. 


RESISTANCE 

WIRE 


ALLOY  "C";  Nominally  contains  60% 
nickel,  15%  chromium,  and  balance  iron. 
High  resistance  to  oxidation  and  corro¬ 
sion.  Widely  used  in  resistances  for  radio 
and  electronics,  industrial,  and  domes¬ 
tic  equipment.  Operating  temperature 
up  to  1700*  F.  Specific  resistance  675 
ohms/C.M.F. 

C.  O.  JELLIFF  MFG.  CORF. 

123  PEQUOT  AYE.  •  SOUTHPORT,  CONN. 


RESISTANCE 

WIRE 


ALLOY  "D";  Nominally  contains  30% 
nickel,  15%  chromium,  and  balance  iron, 
and  has  a  specific  resistance  of  600 
ohms/C.M.F.  Monel  and  pure  nickel  re¬ 
sistance  wire  also  obtainable. 

C.  O.  JELLIFF  MFG.  CORF. 

123  PEQUOT  AYE.  •  SOUTHPORT,  CONN. 


RESISTANCE 

WIRE 


ALLOY ''45";  Alloy  of  55%  copper,  45% 
nickel  with  a  constant  electrical  resistance 
over  wide  range  of  temperatures.  Specific 
resistance  294  ohms/C.M.F.;  temperature 
coefficient  0.00002  ohms  per  degree  F; 
32  to  212  degrees  range.  Used  in  wind¬ 
ing  of  precision  resistors. 

C.  O.  JELLIFF  MFG.  CORF. 

123  PEQUOT  AYE.  •  SOUTHPORT,  CONN. 


RESISTANCE 

WIRE 


KANTHAL:  Exclusive  manufacturers  of 
KANTHAL  wire;  although  unavailable 
for  duration,  we  will  bo  pleased  to  supply 
information  for  your  post-war  require¬ 
ments. 

C.  O.  JELLIFF  MFG.  CORF. 

123  PEQUOT  AYE.  •  SOUTHPORT.  CONN. 

Nefui  Alt  alloys  an  produetd  la  hlgh-troquuer 
typo  furnans,  and  an  furnishad  bright,  dull  of 
oxiditod  finish,  also  with  anamol,  silk,  or  eortoa 
insulation. 
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The  90630 


ULTRA-HIGH  FREQUENCY  CALIBRATOR 

—  Cavity  Type,  With  Amplifier  — 


The  90630  eevity«type  frequency  calibrator  covert  the  frequency  range 
of  200  to  700  megacycles  with  o  maximum  calibration  error  of  not  over 
0.25%.  The  range  of  200  to  700  megacycles  it  covered  by  two  plug-in 
cavity-type  tuning  units  which  may  be  interchanged  by  loosening  two 
thumb  screws  on  the  front  of  the  calibrator  panel.  The  calibrator  may  be 
used  on  harmonics  up  to  1500  megacycles  at  somewhat  reduced  sensitivity. 

The  calibrator  consists  of  on  accurately  calibrated  cavity-type  tuning 
unit,  a  crystal  detector,  a  two  stage  video  amplifier,  and  a  peak-reading 
vacuum  tube  voltmeter. 

The  video  amplifier  of  the  calibrator  is  provided  with  a  seven-step 
attenuator  and  a  separate  input  and  crystal  detector  for  measuring 
the  voltage  of  pulsed  or  modulated  radio-frequency  signals  without 
going  through  the  cavity  tuning  unit.  The  calibrator  will  respond  to 
any  signal  modulated  with  a  negative  pulse  whose  repetition  rate  is 
between  250  cycles  per  second  and  3200  cycles  per  second  and  whose 
pulse  width  is  2  microseconds  or  greater. 

The  equipment  is  provided  with  a  phone  jack  so  that  the  modu¬ 
lation  on  the  signal  may  be  orally  monitored. 

The  90630  may  be  used  as  a  relative  power  output  indicator,  a  modu¬ 
lation  monitor,  or  on  untuned  receiver  with  o  crystal  detector  and  a 
peak  reading  vacuum  ti^be  voltmeter,  as  well  as  a  frequency  calibrator. 

The  frequency  calibrator  may  be  used  with  or  without  the  video 


amplifier.  When  it  is  desired  to  use  the  frequency  calibrator  on  an 
unmodulated  radio-frequency  carrier,  the  rectified  voltage  across  the 
detector  crystal  in  the  cavity  tuning  unit  is  applied  directly  to  the 
meter  on  the  panel  of  the  calibrator. 

The  sensitivity  of  the  equipment  used  as  a  receiver  without  the 
tuning  unit  is  approximately  20  millivolts.  The  overall  sensitivity  of  the 
equipment  with  tuning  unit  is  approximately  100  millivolts  r.m.s.  for  a 
30  microampere  deflection  on  a  500  microampere  meter  on  the  cali¬ 
brator  at  200  megacycles.  This  sensitivity  increases  from  200  fo  400 
megacycles,  and  the  overall  sensitivity  from  400  to  700  megacycles  is 
approximately  20  millivolts  r.m.s.  for  a  deflection  of  30  microamperes 
on  the  500  microampere  meter  on  the  panel  of  the  calibrator. 

Connectors  on  the  panel  of  the  frequency  calibrator  are  type.N 
connectors. 

The  90630  is  supplied  in  a  mahogany  carrying  case  complete  with 
two  cavity  tuning  units,  complete  calibration  tables  of  one  megacycle 
calibration  points,  from  200  to  700  megacycles,  a  probe  antenna,  a 
power  cable,  one  spare  1N21B  crystal  detector,  and  sufficient  instruc¬ 
tions  and  precautions  for  the  proper  operation  of  the  equipment. 

;$^90630,  complete,  net  $675.00  Specified  type 
power  transformer  (ie:  60  cy.  or  400-1200  cy.) 


JAMi:S  MII.LEN  MK(;.  CO..  I^C. 

MAI.\  on  ICi;  AM)  KAC'lOliV 

‘ny\S^ 

MALDEN.  MAS.S\(, 111  SLIM'S,  l.S.  \. 
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•  FABRICATED  from 
Mu-Metal  or  Nickeloi 

•  TESTED  by  proven 
use  to  meet  all  require¬ 
ments 

•  DESIGNED  to  fit 

your  needs 

★  ★★★★★ 

*  *  Our  engineers  will  design  In 
any  metal  —  shields,  chassis, 
cabinets,  etc.  for  your  individual 
application 


VITREOUS  ENAMEL  [p)  fl  ® W  ® 
PRECISION  WOUND 

TELEPHONE  COMMUNICATIONS  and  CABLE  ASSEMBLIES 

Weather-and-Fungus-Proofed 

if.-.' 

Backed  by  20  years  of  winding  experience.  75  Winding  Machines 


June  —  ELECTRONICS 


ctronic  Components 


RADELL-BUILT  PRODUCTS 


•  It  is  easy  to  recognize  the  marks  of  superior 
craftsmanship  in  Radell-huilt  electronic  products.  With 
a  broad  basic  knowledge  and  advanced  production  skill* 
Radell  Corporation  is  a  versatile  organization  specializ¬ 
ing  in  the  assembly  and  sub-assembly  of  highest 
quality  electronic  products. 


COMPLETE  FACILITIES  FOR  AUDIO  WORK 


CATHODE  RAY 
TUBE  SHIELDS... 


.  .  .  to  meet  your  specifica¬ 
tions.  These  are  only  a  tew  of 
our  many  available  shields. 


6323-37  Guilford  Avenue,  Indianapolis  5,  Indiana 
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VERSATILITY... 

special  parts 
in  any  metal 

The  most  efficient 
functioning  of  a  spe¬ 
cial  part  in  your 
product  often  de¬ 
pends  upon  the 
metal  used.  Our 
engineers  will  be 
glad  to  help  you  at 
no  obligation  on 
your  part.  We  are 
equipped  to  cold 
forge  special  parts 
in  any  metal,  and  in 
a  wide  variety  of  fin¬ 
ishes.  And  costs  for 
cold-forged  parts 
are  usually  less. 


OPPORTUNITY 

for 

PATENT  ENGINEERS 


W«  hav*  opcninqt  for  two  qualillcd  mim  to  invostiqato  patent 
disclosures.  Must  be  able  to  recognise  inventions  by  examination 
of  log  books  and  drawings,  and  by  discussion  with  engineers.  Also 
must  be  able  to  write  disclosures  for  the  engineers  In  such  form 
that  the  patent  attorney  can  make  a  search  and  prepare  the 
application.  Also  must  hove  the  personality  and  ability  to  work 
with  all  engineers. 

Top  salary  and  permanent  position  with  unusually  good  working 
conditions  in  modern  air-conditioned  plant  in  a  residential  suburb  of 
Baltimore,  Maryland. 

W.M.C.  regulations  apply. 

Write  to:  Director  of  Engineering  and  Research 
Bendix  Radio  Division 
Bendix  Aviation  Corporation 
Baltimore  4,  Maryland 


^endp^~Ra(/io 
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HERMETICALLY 

SEALED 

WEIGHT:  ]H  OUNCES 

MOUNTS  IN  A 
V'  PANEL  OPENING 


MB  introduces  the  smallest  moving  coil 
type  meters  available  today 

KILUVOLTMETERS-VOLTMETERS-MMErERS-MILLMMIIIETERS-MICROAMMnERS 

For  Aircraft  and  Portable  Equipment 


^THACAOEO  MOUNTING  RING 


Manufacturers  of  Aircraft  and 
Portable  Equipment  have  long 
been  in  need  of  electrical  indicating 
instruments,  tiny  enough  to  fit  in 
cramped  quarters  and  yet  accurate 
and  durable  enough  to  be  reliable 
in  every  way. 

Now  the  Instrument  Division  of 
The  MB  Manufacturing  Company 
offers  a  newline  of  miniature,  moving 
coil,  electrical  indicating  instruments 
— only  one  inch  in  diameter — and 
which  will  meet  the  most  rigid  tests 
for  accuracy,  performance  and  dur¬ 
ability. 

These  miniature  instruments  are 
hermetically  sealed  in  a  rugged. 


anodized  aluminum  case,  which,  in 
turn,  can  be  sealed  to  the  mounting 
panel.  They  offer  hundreds  of  new 
ways  of  application  in  the  aircraft 
and  portable  equipment  fields  where 
economy  of  space  and  weight  must 
be  kept  in  mind. 

MB  also  offers  a  second  series  of 
miniature  electrical  indicating  in¬ 
struments — iVi  inches  in  diameter, 
weighing  iVi  ounces,  with  the  same 
advantages  of  the  one-inch  meter. 

Write  for  new  catalogue  to 
Dep’t.  E,  The  MB  Manufacturing 
Company,  Inc.,  Instrument  Divi¬ 
sion,  250  Dodge  Avenue,  East 
Haven  12,  Connecticut. 


BACK  OF  PANEL 


Mounting  Dimensions  ~  model  100 


MB  Miniature  Ammeters 
'at  left,  1  inch  diameter,  model  100; 

-at  right,  llii  inch  diameter,  model  ISO, 


THE  MB  MANUFACTURING  COMPANY,  INC 

INSTHUMENT  DIVISION 

250  DODGE  AVENUE,  EAST  HAVEN  12,  CONN. 
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REG.  U  .  S  .  PAT  .  Off 


cCcct^CC  SOLDERING  IRON 


patents 

APP.  FOR 


JIml 

HAT  OKlf  HHitiS 

¥l8S0TeSTS 


VIUOOKOUND  for  ground  lotting.  HYPOT  for 
high  volfogo  brookdown  totting,  DONUT 
trontfoTMort,  SHUNTS,  RESiSTORS,  ond 
tuny  odior  grodwctt. 


Molderl 


1^0  C^ranhin^ 
cjCeueiin^ 

Self-contained  power  source.  Easily 
read  scale  shows  ohms  and  megohms. 
Vibrotest  Model  201  illustrated.  Range 
0-200  megohms  at  500  V.  potential, 
0-2,000  ohms,  150-300-600  volts  AC  or 
DC.  Send  for  Bulletins  on  all  models. 


VIBROTEST  is  an  outstanding  name  for 
easy  simplified  and  accurate  insulation  re¬ 
sistance  testing.  Compact,  portable,  oper¬ 
ated  in  any  position,  it  is  in  wide  use  in 
electrical  power  fields,  industry  and  all  elec¬ 
trical  departments.  But  it  is  only  one  of 
the  many  products  of  Associated  Research. 

BRING  YOUR  SPECIAL  PROBLEMS  TO  OS 

The  experience  of  our  technicians  is  at  your 
disposal,  with  complete  facilities  for  design¬ 
ing,  developing  and  manufacturing  to  your 
requirements.  We  serve  organizations  and 
individuals.  We  produce  in  large  and  small 
quantities.  We  are  equipped  for  prompt 
delivery.  ' 

Engin—ring  Sepv/c«  RtpmtnfoUon  In  all  Principal  Citlat 

WIRE  OR  WRITE  FOR  IMMEDIATE  AHENTION. 


Associated  llESErVliCH,  ® 

'  ,  rr>‘i/30fa/ec/ 


223  So.  Green  Street 
Chicago  7,  Illinois 


SHADED  POLE 

MOTORS  ^ 


CENTRIFUGAL 

BLOWERS 


DUPLICATING  and  PROFILING 

AUTO  ENGRAVER 

Accurate  Engraving 
with  Unskilled  Operators 

Unskilled  operators  will  profile  or  accurately 
reproduce  in  smooth  lines  any  design,  num¬ 
ber,  letter,  emblem,  signature;  on  iron,  brass, 
copper,  aluminum,  soft  steels  and  all  plastics. 
Here  are  some  of  its  other  uses  .  .  . 

A  Drills  a  series  of  holes,  or  profiles  small 
parts. 

•  Cuts  an  even  channel  for  wiring  on  panels. 
Increases  accuracy  and  production. 

•  Works  from  original  drawing  or  templates. 
9  Etches  glass  and  similar  items. 

•  Will  not  cause  distortion. 

For  complete  information  on  this  and  other 
models  and  prices  write  Dept.  K 


AUTO  ENGRAVER  CO.I 

1776  BIOADWAT,  NEW  TOIIK  18 

IMPROVED 

KELNOR 


about  /> 
actual  size; 
weighs  Vi  lb 


ELECTRO 
RADIO  A 
INSTRUMENT 

manufacturing  and 
repairing  fields 

Easily  solders  hard-to-reach  connections. 
Cuts  down  fatigue,  increases  accuracy. 

ORgiR  FROM  TfOR  JOtBER,  RR  DIRECT. 
ttNIRAL  WriCES>  OENTRAL  TOUVER,  BAN  fRANOSCO  1 

a*' 

UIOIJANIIFACTIIRING  eOMPHI 
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We  nanufacture  a  complete  line  of  equipment 


SPOT  WELDERS,  electric  froim  H  to  60  KVA  .  p  inp 

TRANSFORMERS,  speciol  and  standard  types  toft  nPRS 

INCANDESCENT  LAMP  manufacturing  equipment 
FLUORESCENT  TUBE  MAKING  EQUIPMENT 
ELECTRONIC  EQUIPMENT,  vacuum  pumps,  etc. 

WET  GLASS  slicing  and  cutting  machines  for  laboratory  use 
GENERAL  GLASS  working  machlneg  and  burners 
COLLEGE  GLASS  working  units  for  students  and  laboratory 
EI8LER  ENGINEERING  CO. 

731  So.  13th  8t.  (near  Avon  Ave.)  Newark,  New  Jersey 


..  fOR  '<•>'>! 


Rodionic  a  Catalog  No.  26 
lists  hard-to-get  radio  partsi  •  Helps 
you  fill  your  radio  and  oloctronic 
needs.  •  All  ports  are  available  for 
immediate  shipment  •  All  are  highest 
quality.  •  All  are  exceptional  values. 

SEND  TODAY  FOR  YOUR 
FREE  COPY  TO 
Dept.AA 


^  < 

-0  NASSAU 


Strip  Insulated  Wires 

QUICKER... BETTER 

with  " 

AUTOMATIC  WIRE  STRIPPER 
...Speeds  Production 
Strips  insulation  from  all  types  of 
wire  —  instantly,  easily,  penecti 
Just  preu  the  handles  and  the  fo 
is  done.  Cuts  wire  too.  Strips  800 
to  1000  wires  per  hour.  Available 
for  ell  size  solid  or  stranded  wires 
-No.  t  to  No.  30.  List  Price  $«.00. 
MTrlfo  Depf.  f  far  Pelf  Pttrftcelwe 


GENERAL  CEMENT  MFC  CO 

Rockford.  Illinois.  U.S.A. 


SOMETHING  NEW! 

SfeeveiMt  type 

TUNGSTEN  LEADS 

PRODUCED  FROM  CONTINUOUS  SPOOLS 
OF  WIRE  EITHER  STRANDED  OR  SOLID. 
ASSURING  OVERAU  UNIFORMTrY.  EACH 
TINY  WIRE  OF  THE  STRANDED  CABLE  IS 
POSITIVELY  FUSED  TO  THE  TUNGSTEN. 

Wfrlfg  for  dofolls  &  Sompfos 

6LENDALE  VACUUM  PRODUCTS  CO. 

881«-77tb  Avo.  Iroeklys  27.  N.  Y. 


Your  Inquiries  to 
Advertisers  Will 
Have  Special  Value  .  .  . 

— for  you — the  advertiser — and  the 
puUisher,  if  you  mention  this  pub¬ 
lication.  Advertisers  value  highly 
this  evidence  of  the  publication  yon 
read.  Satisfied  advertisers  enable  the 
publisher  to  secure  more  advertisers 
and — more  advertisers  mean  more 
information  on  more  products  or  bet* 
ter  service — more  value — to  YOU. 


Electron  Tube  Machinery 

ef  every  type, — standard,  and  tpeoial  deelpn 

Spacialiata  in  Equipmant  for  the  memuioo- 
ture  of  Radio  Tubaa.  Cathode  Rot  Tubas, 
Fluorescent  Lamps.  Incandeacent  Lamps, 
Neon  Tubes,  Photo  Colls,  X-roy  Tubss 
and  other  glose  or  oloctronic  products,  on 
production  or  laboratory  basis. 


EncmEERino  Eomppnv 


1307-1309  Sovoofb  St..  North  Rorgos,  N.  J. 


FINE  RIBBONS 

OP 

TUNGSTEN  and  MOLYBDENUM 

Quolitr  cmd  oecuraer  In  our  fabrlea- 
tion  of  Tungston  &  Molybdonum  Rib¬ 
bons  hervo  eharactorisod  our  sorvioo 
to  tbo  Eloctronlc  Industry. 

A  dovefopsieat  of 

H.  CROSS  CO. 

IS  Beeksian  8t.,  New  Ysrti  7,  N.  Y. 


bottleneck 

remover 


Have  yen  seldering  preblems? 

Do  yen  nae  or  make  kormetle  seels? 

Dees  yenr  electre*fln  plate 

oxidise  and  rnfnse  to  telder? 

If  so,  let  me  help  you.  There  la  a 
now  development  In  the  art  of  hot 
tinning.  A  new  development  that 
requires  no  add,  no  elkalln,  no  cor¬ 
rosive  flux.  A  new  development  thot 
hos  nndreamed  of  poasibilitiea. 

^  For  further  fnformation  send  your 
problem  cmd  aomples,  if  possible,  to 

DON  FOSTER 

30  BURNS  AVENUE.  MfYOMING  15.  OHIO 

BirDed  Out  or  Brokeo  Electric 
Heating  Elemeits 

repslred  wltb  NICUKO- 
-=^1  CETK  PASTE.  Simply 
^  PverUp  ends,  apply  paate. 

.  -^*1  turn  oa  current.  U»e»l  by  uiuuy  oosa- 
^  panles,  etc.  Family  alM,  $1.00,  4  oa. 

'  liM  13.50.  Satisfaction  guaranteed. 
AOVANCR  CO..B0X  861R  Misseapelis,  Miss. 


MOiO 

msermMie 

DEVICES 

TRADE...  INDUSTRY,  e. 
COMMMNICATION.ee 
PUBLIC  UTILITY... 
VOCATIONAL  AND 
EXPERIMENTAL 
APPLICATIONS 


BURSTEIN-APPLEBEE  CO. 

1012-14  McGEE  ST. 
KANSAS  CITY  6,  MISSOURI 


MORE  RF  KILOWATT  HOURS 
FER  DOLLAR  WITH 

F&O 

TRANSMITTING  TUBES 

InguIrlM  Invited— Let  ua  explain  haw 
Saving!  are  effected  and  the  F  *  O 
greater  guarantee. 

FREELAND  &  OLSCHNER  PRODUCTS  Inc. 

611  Barone#  St.,  New  Orleans  13,  La. 
Raymood  47S6 

High  Power  Tube  Specialists  Exclusively 
(>/4  To  too  KW) 


N;-* 


Nllimic  BSU  tBSjtlBM 

unn  tans  (oi  hd)  i/r  h  i/w  oMO  dmw 

mn  SHI  1  h  N  m.  aide  dwOn 


MICROMETER  f.r 

FREQUENCY  Transalttare 

ftesi  l.i  te  M  ■#.. 
METER  srttkln  aai  per  east 

LAMPKIN  LABORATORIES 


Bradeatea,  Fla.,  U.  S.  A. 
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#  SEARCHLIGHT  SECTION  ® 


POSITIONS  TACANT 


CATHODE  RAT  Tube*.  Old,  well-established 
manufacturer  seeks  man  to  head  engineerinK 
and  manufacture  of  cathode  ray  tubes.  Salary 
open  but  will  be  made  attractive  to  the  rlsbt 
man.  P-839,  Electronics,  S80  W.  42nd  8t.,  New 
York  18.  X.  Y. 


SURPLUS  MATERIAL 


i 


WANTED:  ELECTRICAL.  Engineer  having 
some  practical  experience  with  radio  circuits 
or  vacuum  tubes,  for  war  production  job  In  final 
performance  tests  of  radar.  Excellent  remuner¬ 
ation  and  promotion  possibilities  for  right 
man  If  available  in  accord  with  WMC.  Wonder¬ 
ful  opportunity  for  study  of  amazing  future 
uses  for  radar  while  helping  to  win  the  war. 
Write  for  Interview,  stating  availability,  age, 
education  and  experience.  P-840,  Electronics, 
280  W.  42nd  St.,  New  York  18,  N,  T. 

I  WANTED,  AN  Electrical  Engineer  for  research 
and  development  of  automotive  electrical 
,  systems/  General  knowledge  of  suppression  of 
electrical  interference  to  radio  reception  neces¬ 
sary.  Give  full  particulars — background,  experi¬ 
ence  and  availability.  P-841,  Electronics,  620 
N.  Michigan  Ave.,  Chicago  11,  III. 


WANTED:  ELECTRICAL  Engineer  for  elec¬ 
tronic  tube  and  lamp  production  in  vital  de¬ 
fense  plant,  good  post-war  future.  P-842, 
Electronics,  520  N.  Michigan  Ave.,  Chicago 
11,  III. 


TRANSFORMER 

LAMINATIONS 

Large  Quantity 
Standard  Shapes  and  Sizes 


RADIO  ENGINEERS:  Radio,  research  and  de¬ 
velopment  engineers  and  draftsmen  needed 
;  for  key  positions  by  manufacturer  of  diversified 
line  of  aircraft  accessories,  small  motors,  and 
j  aircraft  radio  who  will  be  In  the  home  radio 

»  field  post-war.  Salaries  open.  Full  compliance 

.  with  WMC  regulations  necessary.  Confidential 
inquiries  respected.  Live  in  the  midst  of  the 
best  hunting  and  fishing  in  Michigan.  Our  em¬ 
ployees  know  of  this  ad.  P-843,  Electronics. 
620  N.  Michigan  Ave,  Chicago  11,  III. 


S«al«d  Bids  may  be  submitted  until 
June  26,  1945 

Ask  for  Sales  Catalog  No.  B-’216E 


RADIO  OR  ELECTRONIC  Engineers:  A  com¬ 
mercial  airline  has  Immediate  openings  in 
midwestern  city  for  engineers  Interested  in  de¬ 
velopment,  Installation,  or  maintenance  engi¬ 
neering  in  the  fields  of  aircraft  or  ground  sta- 
'  tion  radio  or  aircraft  electrical  or  Instruments, 
j  These  are  permanent  positions.  State  qualifi¬ 
cations  In  letter.  P-846,  Electronics,  620  N. 
Michigan  Ave.,  Chicago  11,  III. 


Navy  Material  Redistribution  and  Disposal  Office 

342  Madison  Avenue,  New  York  17,  N.  Y. 


EMPLOYMENT  SERVICE 


MUrry  Hill  2-7600,  Exteasioa  72 


SALARIED  POSITIONS  —  This  advertising 
service  of  35  years  recognized  standing 
negotiates  for  high  salaried  supervisory  tech¬ 
nical  and  executive  positions.  Procedure  will 
be  individualized  to  your  personal  require¬ 
ments  and  will  not  conflict  with  Manpower 
Commission's.  Retaining  fee  protected  by  re¬ 
fund  provision.  Identity  covered  and  present 
position  protected.  Send  for  details.  R.  W. 
Bixby,  Inc.,  278  Delward  Bldg.,  Buffalo  2,  N.  Y. 


POSITIONS  WANTED 


ELECTRICAL  ENGINEER;  wishes  to  make 
connection  where  full  use  can  be  made  of  over 
fifteen  years  experience  in:  electrical  control, 
power.  Industrial  electronics,  communication, 
and  radio.  Will  be  available  after  July  1st. 
PW-846,  Electronics,  330  W.  42nd  St.,  New  York 
18.  N.  Y. 


VACUUM  TUBE  Engineer:  Last  five  years 
manufacturing  and  development  of  radar, 
medium  and  large  power  tubes.  Now  super¬ 
visory  capacity  assisting  chief  engineer.  Con¬ 
siderable  experience  with  borosllicate  glasses, 
statistics,  quality  control.  Desire  locate  N.  Y., 
N.  J.,  Conn.  Minimum  salary  |5000.  Will  be  in 
N.  T.  City  July  9.  PW-847,  Electronics,  330  W. 
42nd  St.,  New  York  18,  N.  Y. 


REPRESENTATIVE  AVAILABLE 


SALES  ENGINEER  available  to  represent 
smaller  eastern  manufacturers  In  the  Illinois. 
Indiana,  Ohio  area.  RA-848,  Electronics,  520 
N.  Michigan  Ave.,  Chicago  11,  Ill. 

ELECTRONICS  ENGINEER  | 

Well  qualified  in  electronic  musical-  in¬ 
strument  research,  development,  and  pro¬ 
duction  design. 

Working  model  electronic  organ  available 
for  examination  by  reputable  manufaaurers. 
PW-849,  Electronics 

620  North  Michigan  Ave.,  Chicago  11,  III. 


'IIIIIIttrT'rrrTTrtfttrttttttitUlMMIIIMIIMMIMMIIMIIMMIIIKMMMMlIIIHIMIIMMIIIMMlinni* 

RADIO  ENGINEERS  WANTED ' 

Top  radio  design  engineer  wanted.  Also  juniors. 
War  Work-recelvert  etc.  Pott  war-homo  radios, 
radio  phones,  television,  elactronie  speelaltles,  etc. 
Prosperous  growing  medium  sized  N.  Y.  radio  mfr. 
Splendid  opportunity.  Our  engineers  know  about 
this  advertisement.  Send  complete  background, 
sdary  earned  etc.  We  pay  very  highest  salaries  to 
good  producers. 

P-774,  Electronics 

330  W.  42ad  St..  New  York  18,  N.  T. 

«*t((t((tttfl«||cggg||Mltttrrs«ttHgHt9lir**»vt4*«**mtinNINII»9Nntll«ltmiMIMMIMMIINMtM 


WANTED 

,  New  ideas  for  musical  products,  also 
any  other  products  in  the  electro  me- 
chanicol  and  electronic  field. 

A  reputoble  established  manufac¬ 
turer  is  interested  to  develop  new  post 
war  products.  Suitable  arrangements 
will  be  made  with  integrity  and  con¬ 
fidence,  by  royolties  or  purchase,  for 
practicol  ideas  or  inventions. 

Address:  VEGA 

155  Columbus  Avenue,  Boston,  Mass. 


FOR  SALE 


:  ONE  Amertran,  Class  B.  Modulation  Transformer,  : 
I  Oil  flilod.  Output  64.6  db.,  .006  W  reference  s 
:  (Equiv.  to  17.3  kw,  capable  of  modulating  34.6  : 

i  kw  carrier),  6300  volts  Plata  voltage.  Total  weight  i 
:  5430  lbs.  ; 

i  ONE  Amertran  Modulation  Reactor,  Oil  Filled,  16  : 
I  hys.  at  5.5  amps,  6300  volts.  Total  weight  5215  lbs.  s 
s  FS-830,  Electronics  : 

I  330  West  42nd  St.,  New  York  18,  N.  Y.  : 


I  SAIESMAN  or  SALES  MANAGER  [ 

1  S 

I  wishes  to  return  to  Chicago  area  to  | 

I  sell  products  of  merit.  Under  35,  well*  | 
trained  in  engineering,  advertising,  fac-  i 
tory  sales  promotion,  a  successful  tech-  | 
nical  and  competitive  salesman,  ham,  | 
college  grad.  Commission  or  salary,  | 
$5,000.00.  I 

SA-838,  Electronics  | 

520  North  Michigan  Ave.,  Chicago  11,  Ill.  | 


«eseegggggg||nnmmg|geinmn«gggngggnmnmmimimnm^g||mnmmigj|m^|m^nmgggr 

I  BEST  QUALITY,  USED 

I  ELECTRON  TUBE  MACHINERY 

I  Equipment  for  the  manufacture  of  all  kinds  of 
I  electron  tubes,  radio  tubes.  Incandescent  lamps, 

I  neon  tubes,  photo  electric  cells.  X-ray  tubes,  etc. 

AMERICAN  ELECTRICAL  SALES  CO.,  INC. 

I  65-67  East  8th  St.  New  York,  N.  Y. 


I  SALES  IN  CHICAGO 

B 

I  Established  Sales  and  Application  En¬ 
gineering  organization  in  Ciiicago  de¬ 
sires  to  represent  and  additional  manu¬ 
facturer.  If  you  make  products  of  merit 
used  by  Radio,  Electronic  and  other 
manufacturers  as  part  of  their  assem¬ 
blies  our  efforts  can  secure  substantial 
and  permanent  business  for  you.  Write 
for  details. 

RA-782,  Electronics 
520  N.  Michigan  Ave.,  Chicago  11,  111. 


(Additional  Employment  Ads  on  pages  362,  403,  413,  414  &  415) 
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qp  SEARCHLIGHT  SECTION 


WANTED 

PRODUCT  SALES  MANAGER 


H«  thould  b*  a  qraduat*  •l«ctrical  or 
mechan  cal  engineer.  Must  know  switches 
and  be  possessed  of  thorough  knowledge 
of  switching  circuits  and  combinations. 
Should  also  be  familiar  with  volume  con¬ 
trols,  rheostats,  potentiometers  and  vari¬ 
ous  types  of  resistances  os  used  in  radio, 
television  and  electronics  parts  market. 
He  should  be  sales  minded,  with  a  proven 
sales  record  and  possess  imagination, 
foresight  and  planning  capacity.  Top  ex¬ 
ecutive  opportunity  with  notionally  known 
old  established  manufacturer.  Address 


-  SW-836,  Electronics 

330  West  42nd  St.,  New  York  18,  N.  Y. 

. . 


ELECTRICAL  ENGINEERS 
or  Men  with 

Technical  Sales  Experience 


Well  established  Chicago  concern  will 
hire  qualified  men  for  work  as  SALES 
ENGINEERS  or  DESIGN  ENGINEERS. 
Fomiliarity  with  design  of  transformers 
or  their  application  in  electronic  cir¬ 
cuits  required.  Solory  plus  expenses — 
a  good  opportimity.  Write  qualifica¬ 
tions  in  detail.  Address: 


8W-826,  Electronics 
520  No.  Michigan  Ave.,  Chicago  11,  lil. 


X-RAY 


Important  manufacturer  of  dental  and 
medical 

EQUIPMENT 

expanding  medical  line,  needs 


ENGINEERS 

with  shop  practice  capable  of  designing 
and  developing  new  models  of  x-ray 
equipment  for  medical  profession.  Per¬ 
manent  position  with  excellent  post¬ 
war  future. 


RITTER  COMPANY.  INC. 

Rochester  3,  New  York 


WANTED 


ASSISTANT 
CHIEF  ENGINEER 


Mid-west  radio-electronics  manufac¬ 
turer.  engaged  exclusively  on  electronic 
war  proiects  at  present,  requires  ex¬ 
perienced  engineer  to  ossume  complete 
supervision  of  post-wor  development  of 
household  and  auto  radio  receivers. 
Television  receiver  experience  desirable 
but  not  essential.  All  inquiries  confi¬ 
dential.  Write 


P-814,  Electronics 

5S0  N.  Michigan  Ave.,  Chicago  11,  Ill. 


MMMIIIIIIMHMIllMINIIIUMlIMKIlHNMtSNMMMMIMMlWHIMIMMMIMIMIMIHIMIHIIIMSei 


JUNIOR  RADIO  ENGINEERS 


Prefer:  drafting,  mechanical  experience; 
six  years  or  more  practical  design  experi¬ 
ence.  Splendid  opportunity  with  growing 
N.  Y.  radio  manufacturer. 


P-792,  Electronics 

380  W.  42nd  St.,  New  York  18.  N.  Y. 


IIMIMIIMIIIIMIIIIlllllllHdllllllHIIMItlllllllllllMIMSMIllllMMIHtlMItlllHIHtim 


PRODUCTION  MANAGER 

Experienced  in  taking  charge  of  pro¬ 
duction  of  electrical  apporotus.  Very 
good  future  with  growing  monufoc- 
turing  concern. 

ADVANCE  TRANSFORMER  CO. 

1161  W.  Madison  St.  Chicago  7.  III. 


advancement 


For 

Electronics  or  Radio 
Engineers 


Largo  woU-ostablishod  organisation  lo¬ 
cated  in  New  York  City  wonts  graduate 
Engineers  with  three  or  more  years  ex¬ 
perience  in 


ELECTRONICS 

RADIO 

RADAR 

SYNCHRO-MECHANISM 


For  Present  and  Post-Wor  research  and 
development  on  o  large  variety  of  elec- 
tricol  products.  Give  us,  in  full  confi¬ 
dence.  your  educotion.  resume  of  experi¬ 
ence,  and  photograph. 


P-821,  Electronics 

330  West  42nd  St.  New  York  18,  N.  Y. 


WANTED 

Chief 


ELECTRONICS 

ENGINEER 


With  10  years  experience  to  | 
take  full  charge  of  develop*  | 
ment  and  Production  Engineer-  | 
ing  for  moderate  sized  com-  j 
pany.  Excellent  postwar  op-  | 
portunities.  State  age,  expert-  | 
ence,  education  and  salary  re-  | 
quirements  in  first  letter. 


ELECTRONIC 

ENGINEERS 


SENIOR  AND  JUNIOR  ENGINEERS 
WANTED  FOR  DESIGN  AND  DEVELOP-  | 
MENT  OF  TEST  EQUIPMENT.  PRECISION  | 
WIRE  WOUND  RESISTORS.  AND  RF 
COILS.  SHOULD  HAVE  PROVEN  BACK¬ 
GROUND  IN  THESE  SUBJECTS. 


EASTERN  ELECTRONICS 
CORP. 


41  Chestnut  St.  Nnw  Havnn,  Conn. 


P-833,  Electronics  | 

520  North  Muchigan  Ave.,  Chicago  I  I,  Ill.  : 


I  r 


WANTED 


SENIOR 

DEVELOPMENT  ENGINEER 


I  I 


Large  mid-weit  manufacturer,  now  ex¬ 
clusively  on  war  radio  and  radar  work, 
bos  immediate  openings  for  post-war 
radio  and  television  development  for 
three  senior  radio  project  engineers, 
two  mechanical  engineers  and  one  en¬ 
gineer  on  specifications  and  standords. 
Confidential  inquiries  respected.  Write 
P-813,  Electronics 

620  N.  Michigan  Ave.,  Chicago  11.  IlL 


WAR  WORK 


with 


POSITIVE 

future 


ENGINEERS  and 
PRODUCTION  MEN 

Electrical  Instrument  Experience 


We  think  that  you’ll  like  working 
with  us.  Firstly,  we’re  not  asleep — 
one  of  our  ideas,  a  truly  hermeti¬ 
cally  sealed  electrical  indicating  in¬ 
strument,  is  now  the  talk  of  the 
industry.  We  have  many  more. 
Secondly,  ours  is  a  warm  and 
friendly  organization,  with  no  limits 
placed  on  personal  initiative.  Third¬ 
ly,  we’re  located  in  a  pleasant,  thriv¬ 
ing  community  in  the  heart  of  New 
England’s  vacation  playground.  It’s 
great  for  growing  children.  Starting 
salary  $4,000,  $3,000 — and  the  rest  is 
up  to  yon.  If  yon  have  electrical 
and  electronic  experience,  if  you 
like  to  roll  up  your  sleeves  and  get 
your  hands  dirty,  write  imme¬ 
diately.  Traveling  expenses  for  a 
personal  interview  will  be  paid. 


MARION  ELECTRICAL  INSTRU¬ 
MENT  CO..  MANCHESTER.  N.  H. 


ELECTRONIC 

CIRCUIT 

ENGINEERS 


I  Graduate  or  non-graduate  Engi-  | 
I  neers,  with  at  least  two  years’  ex-  | 
I  perience,  needed  for  application  | 
I  work  of  hearing  aid  type  tubes,  [ 
I  to  present  and  post  war  small  I 
I  electronic  devices.  Interviews  can  | 
I  be  arranged  in  New  York  and  | 
j  Chicago  after  application  is  sub-  [ 
I  mitted.  Applicants  must  comply  I 
I  with  all  necessary  W.  M.  C.  regu-  i 
I  lations.  I 


Raytheon  Manufacturing  Co. 


55  CHAFEL  STREET 
NEWTON.  MASSACHUSETTS 


ItNtllllMNMNH 


electronics  — June  1945 


413 


qp  SEARCHLIGHT  SECTION  ® 


MMIIMIIMIIIIfll 


IIIMIIIIMlINHIMtMllimHIimMMMH 


Wanted 

ELEaRONIC  ENGINEERS 

We  are  offering  permanent  positions  to  a  few  Electronic  Engineers  or 
Physicists.  This  is  an  unusual  opportunity  for  men  who  possess  adequate 
educational  background,  originality  and  initiative  to  join  a  well  estab¬ 
lished  and  growing  organization  engaged  in  research  and  development 
relating  to  motion  picture  equipment,  television,  and  marine  instruments. 
Write  full  particulars  relative  to  education  and  experience,  so  that  we 
can  arrange  an  interview  for  you. 

INTERNATIONAL  PROJECTOR  CORPORATION 

f2  Gold  Stroof  Now  York  7,  N.  Y. 


NMMtMMIMHaMMMMHMMIIIMmmillllMIIHMIlMIUIIMlimnmiMllltmillHimMlIMlimtMM 


HELP  WANTED 

TRANSFORMER  & 
SMALL  ELECTRIC 
MOTOR  MEN 

ENGINEERS 

DESIGNERS 

DRAFTSMEN 

TECHNICIANS 

For  war  tim*  and  poat*war  doaign 
and  doTolopmont  of  intricoto.  apoelal* 
Ixad,  kormotleaUr  aoolod  tronaformara. 
and  apodal  purpoao  fractional  h.p. 
motora. 

Wrlto  glTlng  dotoila  about  ago.  ox- 
porionco,  poat  aolorloo  to 

SPERRY 

GYROSCOPI  COMPANY,  INC. 

Rosooreli  tabofforloa 
Stowart  Avo.  It  Ctlotoo  Rd. 
Gordoo  CNy,  Now  York 


WANTED 

RESEARCH  ENGINEERS 

Prominent  radio  and  electron¬ 
ics  monuiacturer  located  in 
Midwest  has  immediate  open¬ 
ings  for  three  research  men 
preferably  with  engineering 
backgroimd,  on  post-war  prob¬ 
lems  in  electrical  and  elec¬ 
tronic  fields.  Confidenticd  in¬ 
quiries  respected. 

P>81S,  Blectronico 

620  N.  Michigan  Ato..  Chicago  11.  Ill. 


WANTED 

ELECTRONICS 

ENGINEER 

with  5  years  experience  in  su¬ 
pervising  and  installing  produc¬ 
tion  set  ups  for  Vacuum  Tube 
Department  in  progressive  con¬ 
cern.  Excellent  postwar  future. 
State  age,  experience,  educa¬ 
tion  and  salary  requirements  in 
first  letter. 

P-834.  Electroniqs 

I  520  North  Michigan  Ave.,  Chicago.  II.  III. 


UMIMIUMIUMIIMiaMMMnnnilllMIIIMINMM 


WANTED 

Radio  or  Electronic 

ENGINEER 

For  dedgn  and  development  of 
Army-Navy  Electronic  Equipment. 
The  position  offers  an  excellent 
opportimity  with  a  well-estab¬ 
lished  and  expanding  company 
in  Connecticut,  employing  over 
100  personnel.  The  company's 
big  postwar  program  in  the  indus- 
tri^  electronics,  audio  and  aircraft 
communication  fields  assures  a 
continued  opportunity  to  engineer¬ 
ing  personnel  for  advancement. 

P'TSi,  Electronica 

330  W.  42nd  St..  New  York  18.  N.  T. 


litHItllllllllMIMIIMIIHMIMIIIMIMtllMIIIIMMIIIIilMIIIIIIIMMS 

I - WANTED— E.  E.  GRAD" 

TRANSFORMER 
DESIGN  ENGINEER 

FOR  ONE  OF  THE  LEADING 
TRANSFORMER  MANUFACTURERS 
In  the  Metropolitan  Aroa  of  N.  T. 

IF  YOU  ARE  AN  E.  E.  GRADUATE 
&  intoreated  In  becoming  oasockrted 
with  a  compony  which  hag  moI 
Poat-War  poiaibilitiea  send  us  «  do- 
tailod  resume. 

P-827,  Elactronics 

330  West  42nd  St.,  New  York  IS.  N.  Y. 


.ItllllMIMIIHIMIIIMIIIIIIIIIIItlllMIKIIIIillllll 


WANTED 

Electronic  Tube  Engineers  | 

Design  or  production  eigierience.  No-  | 
tionally  known  Eoatem  manufacturer  | 
has  on  opening  with  excellent  post-war  | 
opportunities  for  capable  engineer  with  | 
experience  in  development  design  or  i 
production  of  radio  receiving  or  Irons-  | 
mittlng  tubes.  Please  reply  stating  ogs. 
experience,  education  and  solary. 

P-829,  Electronics  | 

330  West  42nd  St.,  New  York  IS,  N.  Y.  | 

4mCMMM4ttlMMmini4MMIIHIHMIimitMinWM8MSIt4IMM>tMMWWIHWWIIIIIIIIIIIIIMIin8IH: 


Permanent  Employment 

ELECTONIC  DEVELOP¬ 
MENT  ENGINEERS 

Well-established  Eastern  Massachusetts 
concern  desires  graduate  electronic 
snginesrs  with  flair  for  research  and  aya 
to  future.  Permanent  position  eoscersed 
at  present  with  important  development 
work  for  government  with  increased  op¬ 
portunities  after  the  war.  Unusual  opas- 
ings  for  men  with  capacity  and  initiative. 
Must  be  U.  S.  Citizens. 

P-67t,  Elactronics 

330  W.  42nd  St..  Naw  York  It,  N.  Y. 


WANTED 

1  Radio  &  Electronics 

ENGINEERS 

I  For  research  and  development 
j  in  the  field  of  radar,  radio  com- 
I  munications  &  electriccd  test 
I  equipment. 

I  Good  postwar  opportunity. 

I  Also  openings  ovoUoble  for 

DRAFTSMEN  & 
JUNIOR  DESIGNERS 

1  ALLEN  D.  CARDWELL  MFG.  CO. 

s 

I  81  Prospect  St.,  Broeklys 


WANTED 

TRANSFORMER 

Desigi,  Research,  Prodactiea 

ENGINEER 

e  Medium  eixed.  progressive  mld- 
weet  monufacturer  has  on 
opening  for  on  unusual  mon. 

e  Knowledge  of  design  and  pro¬ 
duction  of  transformers  for  nee 
in  electronic  applications  as 
well  os  experience  in  flootes- 
cent  Ughting  transformers  is 
essentiol.  Ability  to  condnct  re¬ 
search  in  these  fields  is  also 
desirable. 

G  An  nnusual  opportunity  for  « 
mon  with  abiUty  ond  Inidoflve. 


3 


I  P-831,  Electronica 

I  520  North  Michigan  Ave.,  Chicago  1 1,  Hi 

HltllllHHMIllUWWMMMIItMMIIMOMHMIlHIIMMIIMtlllttMtlHUniMMMHMHMIintt*****'*** 
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SEARCHLIGHT  SECTION  (@ 


OPENINGS  FOR 

RADIO 

ENGINEERS 

ELECTRICAL 

ENGINEERS 

MECHANICAL 

ENGINEERS 

In  the  development  and  produc¬ 
tion  of  all  types  of  radio  receiv¬ 
ing  and  low-power  transmitting 
tubes.  Excellent  post-war  oppor¬ 
tunities  with  an  established  com¬ 
pany  in  a  field  having  unlimited 
post-war  possibilities. 

Apply  iff  person  or  in  writing  to: 

RAYTHEON 
Manufacturing  Company 

Radio  Racatvlag  Tab*  Dhr. 

BS  Chapal  St.,  Newton,  Moss. 


FIELD  SERVICE 
ENGINEERS 

FOR  DOMESTIC  AND 
FOREIGN  SERVICE 
cmd 


Must  Possess  CSood 
Knowledge  of  Radio 

Easratlcd  workon  nood  rolooM 

HAZELTINE 

corporahoh 

58-25  Little  Neck  Parkway 
Little  Neck,  Long  Island 


I  BUCTRONIC  ENGINEER 

With  Icdioratorr  •xparUae*  ond  familiar* 
ity  with  airanit  dasiga  and  daTalopmaot 
work.  will  ba  in  connoction  with  hi^ 
fraqnancT  hooting  ganarotora  and  otbOT 
Indnstrlal  opplications  of  alaetroaica.  Grad* 
ttota  Paatrical  or  Badio  Eagiaaaring. 

JUNIOR  ENGINEER 

Prafarablr  Enginaoriag  graduata,  with  ax- 
poilaaaa  in  Hadio  Engiaoaring  loboratory, 
loatory  or  aagiaaaring  dapotmant.  Job 
will  ba  in  connoction  with  H.F.  and  AJ'. 
maoanromanta,  and  gaaaral  daralopmant 
work. 

JUNIOR  RADIO  ENGINEER 
OR  PHYSICIST 

With  good  mathamatical  background. 

la  rapiyiag  ghra  cooiplata  iaforaM- 
Moo  oa  to  axparfoaeo,  aducatloa. 
■arHol,  draft  status,  oad  salary 
aapactad. 

Employment  Manager 

Illinois  Tool  Works 

.  1B01  No.  Knninr  Avn..  Chicago  39,  IIL 

iMmaassiiiiMtMa—MiaafwiMsuiassiiiisiiMssuMtssssasssasHsasHsissiinaaaattssaaataaawoGD 


wRotitMMMtiMi>wiMWiimmmiwiMtmwiaiwwnwmMiMi»immnniiMnaHwtta>aawoaar 

l^llllllllllllllllllllllllllllllllllllllllllllllllisj 

Radio  Engineers  || 

SEVERAL  i 

Bectronic  Engineers  [{ 


Research  &  Design  Dept.  =1 

EXPERIENCED  || 

Magnetic  Tope  Field  E| 
Receivers  -  Transmitters  E 

Knowledge  of  Manufacture,  E 
Methods  &  Ei 

Procedure  Important  E 

A  REAL  I 

Post-War  Opportunity  E 

With  Fost  Growing  E 
Progressive  N.  Y.  Manufac-  E 
txuer  &  Engineering  Concern  E 

Established  over  10  years  E 

Pienaars  in  E 

Magnetic  Recording  Field  S 

Write  resume  in  detail  E 

P-844,  Electronics,  S 

3S0  West  42nd  St,  Mew  York  18.  M.  T.  E 

:nilllllllllllllllllllllllllilllllllllllllllllllllr. 


|SSf*tt4«MIIIS«SMHSMiaMSHIMIimSM< 

I  y 


WANTED 

Y.  He  F.  or  Ue  H.  F. 
ENGINEER 

For  design  and  development  of 
Army-Navy  Qectronic  Egvdp- 
ment  The  portion  offers  an 
exceUent  opportunity  with  a 
well-establii^ed  and  expand¬ 
ing  company  in  Connecticat, 
employing  over  100  personneL 
The  company's  big  postwar 
program  In  the  industrkd  elec¬ 
tronics,  audio  and  aircraft  com¬ 
munication  fields  assures  a 
continued  opportunity  to  engi¬ 
neering  personnel  for  advance¬ 
ment. 

P-810,  Electronics 
810  W.  42nd  St,  New  York  18.  N.  Y. 


i88iiiniaiitstsoiH«>iia>o»ssasisss>sns«ns>o«SMisssaoiitsn8w>ssiioaMwi*ao«Msasaati>>isiMiMii»»: 

Wanted 

ENGINEERS 

Radio 
^Electrical 
Electronic 
^Mechanical 
^Factory  Planning 
Materials  Handling 
Manufacturing  Planning 

Work  in  connoction  with  tho  monnfac- 
taro  of  a  wido  variety  of  now  and  ad¬ 
vanced  typos  of  communications  oqnip- 
mont  and  special  oloctrenic  prodacts. 

Apply  (or  wrltel,  giving 
fall  gnolMcatlens,  fa: 


R.LD..  EMPLOYMENT  DEPT.  I 

Western  Et^tric  CbJ 

100  CENTRAL  AV..  KEARNY,  N.J.| 
*Also:  CJk.L  I 

Lecnst  St.,  Havarhill,  Mau.  j 

Applleaats  mast  eamply  wHh  WMC  rsgalaHaas  | 


Draftsmen 

Machanical  layout  &  datailan  ior  work  | 
on  transformers  &  assodatad  equip-  | 
mant.  positions  ora  permanent  with  40  | 

year  old  eastern  transformer  memn-  | 
fociurar.  Give  full  details  of  expo-  | 
rienca  &  salary.  | 

WMC  rules  observed 

I 

Box  116,  Salto  617,  I 

14B7  Broadway,  N.  Y.  C.  I 


USSMtMIHIIHtHMMIIHIIIItMHMtIMKIIIIIIIIinMI 


ENGINEERS 


Medium-sized,  progressive.  Mid¬ 
west  manufacturer  has  openings 
for  one  senior  and  two  junior 
engineers.  Desire  men  for  work 
on  military  projects  now  who 
will  be  adaptable  later  to  post¬ 
war  engineering.  Prefer  men  widi 
experience  in  radio  receiver  or 
television  laboratory,  and  with 
college  education  in  communica¬ 
tion  engineering. 

Our  staff  knows  of  this  advex- 


P-825.  Electronics 

520  No.  MIefcigaa  Ava. 
Chkoga  11,  III. 
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('fnctx 


THERE’S  A  DRAKE 

SOLDERING  IRON 

FOR  EVERY  TYPE  OF 
ELECTRONIC  WORK 


METAL 

STAMPINGS 


THE  ENGINEERING  CO 


DANIEL  KONDAKJIAN 

27  WRIGHT  ST.,  NEWARK,  N.  J 


3656  LINCOLN  AVE.  CHICAGO,  ILL 


—and  keep  out  of  Enemy  Range!  That's  important! 
That  communicated  orders  be  kept  out  of  enemy 
range  is  even  more  vital.  Radio  signals  ore  dead 
giveaways  of  vulnerable  positions.  For  this  reason 
the  highly  directional  Loud  Speaker  has  become 
increasingly  useful,  because  it  confines  signals  to  a 
limited  area.  Loud  Speakers  used  thus  must  give 
all  out.  all-weather,  all-the-time  performance  such 
os  Atlas  Soimd  Instruments  have  been  giving  on 
all  Invasion  Fronts.  Later  on  Atlas  Sound  Speak¬ 
ers  will  again  be  giving  the  some  fine  performcmce 
in  peace-time  pursuits. 

Complete  Atlas  Sound  Catalog  on  request. 


V.  8.  Photo 

Essential  In  War- 
Necessary  In  Peace 

Premax  Tubular  Antennas  have 
done  a  grand  job  on  the  Flat 
Tops,  Battle  Wagons,  PT  and 
LCT  Boats  .  .  .  just  as  they  per¬ 
form  in  Police,  Commercial  and 
Amateur  installations. 


Division  Chisholm-Ryder  Co.,  Ine. 

4502  Highland  Ave.,  Niagara  Falls,  N.  Y 


.★Star. 


From  that  mighty  mite 


DOUBLE-CHICK  SYSTEM 

^  ^JE-IO — Miniature  socket 

^  wiring  plug  tor  accurate 

alignment  of  miniature 
^  socket  contacts  during 

B  wiring.  Precision  cast  of 

zinc  base  alloy — Pins  of 
stainless  steel. 


Sp»cializ«rf‘  I>KE  ox* 
p«ri»nr«  VS- 

yat%  in  lh«  S«l^— is  ^ 
now  ovoiloblt  for  Iht  -fC 
production  of  stompod 
motol  portf.  All  typos 
ot  cups.,  --sloovos-.  'tC 
flanged  shapes,  intri*  ^ 
cate  single  pieces  or 
fabricated  components 
oro  included.  High  ^ 
quality  workmanship 
to  exacting  specifica- 
lions— with  .  any  de*  ^ 
sired  finish  —  is  em- 
liodied  in  every  {ob.  'ff 


the  Drake  No.  600>10  there  is  a 
high  quality  Drake  Soldering 
Iron  “just  right”  for  the  job. 


JE-12  —  (Hardened 
tool  steel  insert)  or 
JE-13  (Stainless  steel 
insert)  Miniature  tube 
p  i  n  straightener 
obtain  a  perfect  fit 
when  the  tube  i  s 
placed  in  the  set. 

For  cempfoto  laformafloa 
and  prices — write 

RADIO  ACCESSORY  DIVISION 


Drake  Heat  Controls  and  the 
Drake  ‘^Magic  Cup^’  Stand  are 
important  soldering  aids. 


SEE 

YOUR  RADIO 
PARTS  JOBBER 
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Showing  our  complete 
manufacturing  facilities 
from  raw  materials  to  ' 
finished  product!  ^ 


^  MODERN 
I  TESTING 
FACILITIES 

*1100% 
checking 
^  v  ^  "Q"ond 
inductance  to  close  tolerances. 

Each  ESSEX  product  must  undergo 
a  series  of  exacting  tests  before 
release  for  final  delivery.  Meas¬ 
urements  for  accuracy  and  per¬ 
formance  ore  made  in  a  complete 
and  modern  testing  laboratory 
under  the  supervision  of  veteran 
radio  engineers.  Careful  atten-i 
tion  to  details  of  product  design 
and  the  use  of  the  ultimate  in  test¬ 
ing  equipment  has  resulted  in  the 
development  of  electronic  com¬ 
ponents  which  meet  the  most 
rigid  requirements. 

Precision  manufacturers  of  all  types  of  IF 
and  RF  coils,  chokes,  and  transformers. 
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Electronic  Industry  —  Serving  faithfully 
since  1925. 
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side  from  outstanding  and  long-acknowl¬ 
edged  technical  skill  —  our  ^^Specialization 
Formula’’  is  probably  as  fully  responsible  for 
the  world-renowned  AUDAX  quality  as  any 
other  single  factor. 

We  proudly  concentrate  all  our  energies  and 
resources  upon  producing  the  finest  pick¬ 
ups  and  cutters.  Because  we  are  specialists  in 
this  held,  much  more  is  expected  of  us.  Be¬ 
cause  the  production  of  fine  instruments  like 
MICRODYNE  is  a  full  time  iob,  it  stands  to 
reason  that  we  could  not  afford  to  jeopardize 
our  reputation — EVER — by  making  pick-ups 
a  side-line. 

After  Victory,  you  may  expect  further  AUDAX 
improvements,  refinements  .  .  .  master- 

touches  to  heighten  the  marvelous  fac  simile 
realism  of  AUDAX  reproduction. 
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wire  insulation 
made  from 

Gam 


WIRE  insulation  made  from  GEON  poly¬ 
vinyl  raw  materials  will  have  almost  uni¬ 
versal  application  just  as  soon  as  restrictions 
on  its  use  are  lifted.  A  greatly  expanded  knowl¬ 
edge  of  compounding,  derived  from  a  research 
program  accelerated  by  war  needs,  has  resulted 
in  a  large  group  of  special-purpose  insulating 
materials  which  are  being  supplied  to  wire 
manufacturers  for  essential  applications. 

The  pictures  indicate  the  wide  range  of  appli¬ 
cations— from  shot-firing  wire  to  lamp  cord. 
In  between  there  is  a  long  list  of  uses  in  indus¬ 
trial  and  domestic  construction,  communica¬ 
tions,  manufacturing  of  all  kinds,  transporta¬ 
tion,  public  utilities  and  every  other  industry 
in  America. 

The  list  of  properties  of  insulating  material 
made  from  GEON  is  headed,  of  course,  by  out¬ 
standing  electrical  properties.  Following  is  a 
long  list  of  normally  destructive  factors  which 
compounds  made  from  GEON  can  be  designed 


to  resist;  oils  and  greases,  water,  air,  aging,  sun, 
abrasion,  flame,  chemicals  and  many  others. 
GEON  has  certain  limitations,  of  course.  For 
example,  being  a  thermoplastic  material,  in¬ 
sulation  made  from  GEON  cannot  yet  be  used 
on  wire  for  certain  types  of  heating  units  such 
as  toasters,  roasters,  irons  or  home  heaters. 
But  current  research  indicates  that  these  appli¬ 
cations  may  soon  be  included  in  the  list. 

Right  now  all  the  GEONS  are  subject  to 
allocation  by  the  War  Production  Board.  Lim¬ 
ited  quantities  may  be  had  for  experiment.  And 
our  development  staff  and  laboratory  facilities 
are  available  to  help  you  work  out  any  special 
problems  in  connection  with  essential  applica- 

For  more  complete  informa- 
tion,  write  Department  FF-6, 

B.  F.  Goodrich  Chemical  Com- 
pany.  Rose  Building,  East  9th 
and  Prospect,  Cleveland  15,0. 


B.  F.  Goodrich  Chemical  Company 


A  DIVISION  Of  THE  B.  F.  GOODRICH  COMPANY 
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^Totally  unaffected  by  extremes  of  humidity  ond  temperoture, 
highly  resistant  to  vibration  ond  shock,  with  provision  for  rigid 
mounting . . .  these  were  "specs"  that  could  not  be  met  by  any 
resistor  on  the  market.  In  response  to  o  direct  request,  DAVEN, 
applying  the  know-how  of  over  two  decodes  of  precision  resistor 
engineering,  carefully  designed  and  built  a  new,  completely  her- 
meticoily-sealed  resistor.  DAVEN  SEALD-OHMS  squarely  meet 
these  specifications.  This  was  proven  by  exhaustive  tests  con¬ 
ducted  by  a  famous  research  laboratory. 

ELECTRICAL  DATA 

RISiSTOR  WINDINGS:  Either  spool  or  mico-card  type,  depend- 
ins  upon  engineering  requirements.  Non-inductively  wound  and 
carefully  aged  to  remove  strain  before  final  calibration. 

RESISTANCE  RANGE:  Any  desired  value  may  be  had;  maximum 
t.&OO.OOO  ohms  depending  upon  type  of  resistance  wire  employed. 

TEMPERATURE  CHARACTERISTICS:  Pour  types  of  resistance 
wire  of' different  characteristics  are  available. 

ACCURACY:  May  be  hod  to  tolerance  as  close  as  ±0.1%. 

FREQUENCY  CHARACTERISTICS:  No  appreciable  effect  over 
the  audio  range.  This  range  may  be  exceeded  to  meet  many 
other  applications. 

CIRCUIT  COMBINATIONS:  Resistors  available  with  2  terminals 
at  one  end  or  2  terminals  at  two  ends.  A  single  four  terminal 
unit  is  designed  to  take  up  to  four  separate  spool-type  resistors 
of  different  values  and  accuracies. 


SEALD-OHMS  ore  ruggedly  constructed  throughout,  with  sptciir 
attention  given  to  combining  vibration  and  shock  retistoncir 
Their  physicol  design  enables  the  combining  of  severoi  circuits 
within  a  single  unit.  A  unique  mounting  bracket  arrongement 
adds  to  the  brood  adaptability  of  these  resistors.  SEALD-OHMS 
are  intended  for  use  in  ony  equipment  subjected  to  humidity 
and  temperoture  extremes.  They  fuily  meet  both  Army  and  Novy 
Specifications.  Typical  applications  include  as  secondory  stand¬ 
ards,  resistor  elements  in  bridge  networks,  in  voltage  divider 
circuits,  in  attenuation  boxes,  etc. 

MECHANICAL  DATA 

SHIELDING:  Drawn  brass,  compl«t«ly  herm«tically*seaUd.  Th«r- 
mal-shock  tested  for  faulty  seals  before  shipment.  Treated  to 
withstand  200  hours  salt  spray  test  (f-13  AWS  Spec  C7S. 14-1944). 

C 

TERMINALS:  Electrical  connections  are  brought  out  through 
fused  gloss  seals  which'  are  soldered  in  the  resistor  shield. 

MOUNTING:  A  specially  designed  steel  bracket  with  spode  lugs 
welded  to  the  sides  is  supplied  with  each  unit.  Cut-outs  on  thi;: 
bracket  engage  with  embossings  on  the  side  of  the  brass  shield¬ 
ing  to  enable  firm  mounting  of  the  unit  in  o  vertical,  inverted 
or  horizontal  position. 

DIMENSIONS:  1-9/14"  wide.  I'/z”  High,  %"  deep.  Add  terminal 
height,  9/14”  Studs  on  mounting  bracket,  1-11/14"  between 
centers.  \ 


m 


For  additional  information,  write  to  THE  DAVEN  CO., 
19?  Central  Avenue,  Newark  4,  New  Jersey 


DAVEN  maker  of  precision  resistors 


-  : - -  \ 


For  applications  in  wliich  ambient  temperature 

widely,  the  3B25  has  important  advantages  over 
mercury-vapor-type  tubes.  No  temperature-control  devices 
are  required,  arc-back  is  minimized,  and  the  tube  drop 
remains  constant  at  approximately  10  volts  over  the  entire 
temperature  range  from  — 75°C  to  +90°C. 

The  RCA-3B25  also  will  carry  higher  currents  than  high- 
vacuum  tubes  of  the  same  size  —  and  with  much  lower 
tube  drop. 

The  Xenon  filling  permits  operation  of  the  tube  mounted 
in  any  position.  Since  the  3B25  is  ruggedly  constructed  to 


varies 


TECHNICAL  DATA 


In  single-phase,  full-wave  operation,  a  pair  of  3B2.5’s  will  provide 
1  ampere  d-c  output  to,  the  filter  at  1270  volts.  The  tube  is  rated 
at  4500  peak  inverse  anode  volts  and  an  average  anode  current 
of  0.5  ampere. 

rrent,  5.0 


General:  Filament  volts  (a.c.),  2.5;  filament 
amperes;  tube  droj)  (approx.)  10  volts;  overall  length.  5%  inches 
+yi6  inch;  maximum  diameter,  2Vi6  inches;  cap,  medium; 
base,  medium  4-pin  bayonet;  mounts  in  any  position. 


Peak  inverse  anode] 


BUriVARBONDS 


For  more  complete  data,  sentl  for  free  data-sheet  on  RCA-3B2.). 
Address:  Radio  Corporation  ok  America,  Commercial  Engi¬ 
neering  Section,  Depti  62-31E,  Harrison,  New  Jersey. 


THE  FOUNTAINHEAD  OF  MODERN  TUBE 
DEVELOPMENT  IS  RCA 
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iMn.  1  2 1945 


TO  THE  AMERICAN  PEOPLE: 

Your  sons,  husbands  and  brothers 
who  are  standing  today  upon  the 
battlefronts  are  fighting  for 
more  than  victory  in  war.  They 
are  fighting  for  a  new  world  of 
freedom  and  peace. 


We,  upon  whom  has  been  placed 
the  responsibility  of  leading 
the  American  forces,  appeal  to 
you  with  all  possible  earnest¬ 
ness  to  invest  in  War  Bonds  to 
the  fullest  extent  of  your 
capacity. 


Give  us  not  only  the  needed  im¬ 
plements  of  war,  but  the  assur¬ 
ance  and  backing  of  a  united 
people  sn.neoessary  to  hasten 
the  victory  and  speed  the  return 
of  your  fighting  men. 
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HQA  AND  HQB  HIGH  Q  INDUCTORS 

This  series  of  toroid  wound  high  stcxbility  in¬ 
ductors  ore  available  from  5  to  2  Hys. 
Voltage  stability  is  excellent,  hum  pickup  is 
very  low.  Temperature  effects  are  negligible. 
HQA  units  1-13/16"  in  diameter  by  1-3/16" 
hiah. 
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These  inductors  are  available  in  optimum 

values  from  10  Mhy.  to  10  Hys.  They  ore  tun¬ 
able  over  a  wide  range  by  inserting  an  Allen 

Min.  M«an  Max. 

SCREW  SEHING 

Head  wrench  in  the  adjusting  screw.  Units 
measure  IVi"  x  1-7/16"  x  1-7/16". 

SENSITIVE  SATURABLE  INDUCTORS 

UTC  Saturable  Inductors  cover  a  wide  range 
of  application  for  magnetic  amplification  and 
control.  These  units  ore  supplied  to  specific 
requirements.  The  curve  shown  illustrates  a 
high  sensitive  type,  showing  DC  saturation 
vs.  AC  watts  into  load. 


POWER  SUPPLY  INDUCTORS 


UTC  supplies  power  supply  components  for 
every  type  of  application,  ranging  from  a  one- 
third  ounce  reactor,  which  measures  Vs"  x 
7/16"  X  to  the  10,000  poimd,  broadcast 
station,  plate  supply  reactor,  illustrated. 
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